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12.  MASTER  RESOLUTION  TASK 


The  Master  Resolution  Task  utilizes  the  aircraft  pair  output 
data  of  the  ATARS  Detect  Task  to  manage  encounters  and  determine 
resolution  advisories.  Its  functions  are: 

1.  Cause  resolution  advisories  to  be  Issued  when  two 
requests  for  resolution  advisories  on  any  three 
consecutive  scans  have  been  generated  by  the  detection 
logic  or  Issue  resolution  advisories  Immediately  when 
the  detection  logic  has  determined  that  a  maneuvering 
aircraft  la  a  threat. 

2.  Select  the  appropriate  positive  or  negative  resolution 
advisories  for  the  pair  using  the  Resolution 
Advisories  Evaluation  Routine  (RAER).  If  existing 
resolution  advisories  prevent  the  selection  of 
resolution  advisories  for  this  pair,  attempt 
resolution  later  In  the  scan. 

3.  Recalculate  resolution  advisories  If  the  advisories 
selected  on  the  previous  scan  are  Incompatible  with 
advisories  selected  by  another  source  (a  remote  ATARS 
site  or  BCAS).  Incompatibility  could  occur  If  two  or 
more  sources  are  selecting  advisories  on  the  same 
scan,  and  the  sources  do  not  have  the  capability  of 
communicating  with  each  other. 

4.  Calculate  double  dimension  resolution  advisories  If 
either  maneuvering  aircraft's  turn  status  changes  so 
as  to  be  counterproductive  to  the  horizontal 
resolution  advisory  selected.  Recalculate  resolution 
advisories  If  the  relative  vertical  velocity  of  the 
pair  changes  so  as  to  indicate  that  the  selected 
vertical  resolution  advisories  are  Ineffective.  Check 
for  these  conditions  for  two  scans  after  resolution 
advisories  are  Initially  chosen  or  modified. 

5.  Select  a  resolution  advisory  for  a  controlled  aircraft 
In  conflict  with  an  uncontrolled  aircraft  when  the 
detection  logic  determines  that  the  resolution 
advisory  to  the  uncontrolled  aircraft  Is  not  providing 
sufficient  separation.  Select  a  resolution  advisory 
for  a  controlled  aircraft  whenever  there  Is  a 
multi-aircraft  conflict  regardless  of  the  detection 
logic's  determination  of  the  necessity  for  a 
resolution  advisory  to  the  controlled  aircraft. 


6.  Monitor  the  change  In  the  resolution  dimension  miss 
distance  and  transition  resolution  advisories  between 
positive  and  negative  as  the  projected  separation  of  the 
encounter  changes. 

7.  Monitor  the  response  of  aircraft  to  ATARS  positive 
single  dimension  resolution  advisories  and.  If 
necessary,  Issue  additional  resolution  advisories  In  the 
event  of  apparent  non-response,  as  evidenced  by  a 
diminishing  miss  distance  In  the  resolution  dimension. 

12.1  Overview 


Table  12-1  Is  a  high-level  description  of  the  major  functions 
performed  by  the  Master  Resolution  Task.  The  basic  strategy  of 
the  task  Is  to  select  resolution  advisories  for  each  conflict 
pair  baaed  on  the  status  of  all  aircraft  In  a  conflict  cluster 
(as  given  In  the  Conflict  Table).  These  advisories  are  recorded 
In  the  Pair  Record  and  the  effective  resolution  advisory  Is 
placed  In  each  aircraft's  Conflict  Table  Entry. 

The  resolution  advisories  In  the  Pair  Record  may  be  thought  of 
as  representing  the  desired  resolution  advisories  for  this 
pair.  All  of  the  desired  resolution  advisories  for  an  aircraft 
are  examined  and  the  most  severe  resolution  advisory  In  each 
dimension  becomes  the  effective  resolution  advisory  In  that 
dimension  In  the  Conflict  Table  Entry.  As  pairs  go  In  and  out 
of  conflict,  the  effective  resolution  advisory  for  an  aircraft 
may  change  severity  (posltlve/negatlve)  and/or  dimension 
(vertlcal/horlzontal) . 

Because  the  resolution  logic  Interacts  extensively  with  the 
Conflict  Table  and  Pair  Records,  these  data  structures  are 
discussed  next.  They  are  defined  In  pseudocode  Section  3.5. 

12.2  Conflict  Table  and  Pair  Record  Data  Structures 


There  are  two  types  of  data  required  by  the  Master  Resolution 
Task  for  management  of  ATARS  resolutions: 

1.  Inherently  pairwise  Information,  such  as  time  at  which 
resolution  advisories  were  Initiated  or  miss  distance  on 
previous  scan 

2.  Multi-aircraft  Information  concerning  the  entire  cluster 
of  conflicting  aircraft 
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TABLE  12-1 


MAJOR  FUNCTIONS  PERFORMED  BY  THE 
MASTER  RESOLUTION  TASK 


Master  Resolution  Task 


1«  Own  ATARS  site  resolution  responsibility 

•  Other  ATARS  sites'  resolution  advisories  adequacy 
test 

2.  Initial  resolution  advisory  selection 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

delay  resolution 

3.  Recalculate  advisories  If  previous  advisories  are 
Incompatible  with  advisories  from  another  source 

s  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

delay  resolution 

4.  Recalculate  advisories  If  the  conflict  geometry  has 
changed  detrimentally 

•  Resolution  Advisories  Evaluation  Routine 

If  unable  to  select  advisories, 
continue  present  advisories 

5.  Posltive/negatlve  resolution  advisory  transition 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

a  Vertical  speed  limit  advisory  evaluation 
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TABLE  12-1 
(Concluded) 


6«  Controlled  aircraft  resolution  advisory 
addition  in  controlled/uncontrolled  pair 

e  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

7.  Recalculate  advisories  if  aircraft  non-response  is 
detected 

e  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

8.  Resolution  advisory  posting  to  Pair  Record  and  Conflict 
Table  Entries 
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Each  aircraft  Involved  in  a  conflict  has  a  pointer,  CTPTR,  In 
Its  system  State  Vector  pointing  to  the  head  of  a  Conflict 
Table.  The  Conflict  Table  Head  consists  of  the  count  of  the 
number  of  aircraft  in  the  cluster,  pointers  to  the  head  of  the 
next  and  previous  Conflict  Tables  In  the  linked  list  of  Conflict 
Tables,  a  flag  that  Indicates  whether  any  aircraft  In  this 
Conflict  Table  Is  In  an  ATARS  seam,  a  pointer  to  the  list  of  the 
Pair  Records,  and  a  pointer  to  the  first  of  the  Conflict  Table 
Entries. 

The  Conflict  Table  Entries,  one  for  each  aircraft  In  a  conflict, 
make  up  the  body  of  the  Conflict  Table.  The  Conflict  Table 
Entries  are  linked  together  to  permit  easy  insertion  or  deletion 
of  aircraft  (although  the  table  could  be  conceptually  regarded 
as  a  simple  array  of  Conflict  Table  Entries).  The  fields  in 
each  Conflict  Table  Entry  are  used  to  record  Information  about 
the  aircraft  In  relation  to  the  conflict  cluster,  to  record  the 
effective  vertical  and  horizontal  resolution  advisories  (VMAN 
and  HMAN)  for  each  aircraft,  and  to  record  the  advisories  being 
displayed  (VMAND  and  HMAND)  after  the  most  recent  scan. 

For  every  aircraft  pair  declared  In  conflict,  a  Pair  Record  Is 
created  and  linked  Into  the  list  of  Pair  Records  for  this 
Conflict  Table.  The  Pair  Record  contains  information  on  the 
particular  encounter  underway,  the  selected  resolution 
advisories  for  the  pair,  pointers  to  the  Conflict  Table  Entries 
of  the  aircraft  Involved  and  the  identification  of  the  ATARS 
function  controlling  the  resolution  of  that  pairwise  conflict  or 
an  Indication  of  BCAS  control. 

A  Pair  Record  is  also  created  when  an  aircraft  receives  a 
resolution  advisory  from  BCAS  or  from  a  non-connected  ATARS 
site.  In  this  case,  the  Identification  of  the  other  aircraft  Is 
set  to  a  dummy  value. 

The  interplay  of  the  Conflict  Table  and  Pair  Records  (as 
discussed  In  the  following  sections)  permits: 

1.  The  selection  of  resolution  advisories  based  on  the 
status  of  the  entire  conflict  cluster  under  the 
multi-aircraft  rules 

2.  The  management  of  modifications  to  resolution  advisories 
due  to  resolution  advisory  transitions  In  severity  and 
dimension 
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The  Pair  Records  and  Conflict  Table  for  a  sample  three-aircraft 
conflict  are  shown  In  Figure  12-1.  Only  a  portion  of  each 
aircraft's  State  Vector  Is  shown. 

Both  conflict  pairs  In  the  example  have  one  aircraft,  AC3,  In 
common.  Therefore,  all  three  aircraft  are  placed  In  the  same 
Conflict  Table,  CTl,  which  Is  pointed  to  by  each  aircraft's 
State  Vector  Conflict  Table  pointer,  CTPTR.  Each  State  Vector 
also  points  to  Its  respective  Conflict  Table  Entry  by  the 
Conflict  Table  Entry  pointer,  CTE.  Since  an  aircraft  may  be  In 
more  than  one  Pair  Record  at  a  time,  there  Is  no  pointer  from 
the  State  Vector  directly  to  the  Pair  Records.  However,  the 
list  of  Pair  Records  associated  with  this  Conflict  Table  Is 
pointed  to  from  the  Conflict  Table  Head  using  the  pointer 
PLIST.  A  particular  Pair  Record  may  be  pointed  to  from  the 
Conflict  Table  Entry.  A  Pair  Record  that  has  a  horizontal 
resolution  advisory  for  an  aircraft  Is  pointed  to  by  the  ACIDH 
field  In  the  Conflict  Table  Entry.  Only  one  Pair  Record  Is 
pointed  to  by  ACIDH  (ACIDV).  The  field  MULTH  In  the  Conflict 
Table  Entry  Is  a  count  of  the  number  of  Pair  Records  containing 
a  horizontal  resolution  advisory  for  an  aircraft.  A  value  of 
MULTH  (MULTV)  greater  than  one  indicates  that  more  than  one 
conflict  pair  is  contributing  to  the  effective  horizontal 
(vertical)  resolution  advisory  for  an  aircraft. 

In  the  example  shown  In  Figure  12-1,  the  first  Pair  Record 
records  Information  for  the  conflict  between  ACl  and  AC3.  The 
selected  advisories,  turn  left  (L)  and  turn  right  (R),  are 
recorded  In  the  Pair  Record  and  In  the  Conflict  Table  Entries. 
The  Conflict  Table  Entries  for  ACl  and  AC3  point  to  the  first 
Pair  Record,  PRl,  as  containing  the  horizontal  resolution 
advisories  for  these  two  aircraft. 

The  second  conflict  Involves  AC2  and  AC3.  The  selected 
resolution  advisories  climb  (C)  and  descend  (D)  for  this  pair 
are  recorded  in  the  second  Pair  Record,  PR2,  and  In  the  Conflict 
Table  Entries  for  AC2  and  AC3. 

The  field  NCON  In  the  Conflict  Table  Entries  Is  a  count  of  the 
number  of  conflicts  In  which  an  aircraft  is  involved. 

12.3  Selection  of  Resolution  Advisories  for  a  Conflict  Pair 


The  Master  Resolution  Task  uses  the  output  of  the  Detect  Task  to 
determine  If  resolution  advisories  must  be  calculated  for  a  pair 
of  aircraft.  Master  resolution  may  determine  that  resolution 
advisories  are  not  required,  that  this  Is  the  first  time 
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DATA  STRUCTURES  FOR  A  SAMPLE  THREE-AIRCRAFT  CONFLICT 
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resolution  advisories  are  required  or  that  resolution  advisories 
should  be  recomputed  for  the  pair.  Each  of  these  possibilities 
Is  discussed  In  the  following  sections. 

Before  the  Master  Resolution  Task  can  determine  If  resolution 
advisories  are  required  this  scan,  it  must  determine  if  this 
ATARS  site  Is  responsible  for  the  pair.  If  the  RAREQ  flag  Is 
set  in  the  Encounter  List  entry,  then  own  site  Is  responsible. 
However,  If  the  Seam  Pair  Task  has  flagged  this  site  as 
provisionlally  responsible,  then  master  resolution  examines  the 
resolution  advisories  being  given  to  the  DABS  aircraft  in  the 
pair  from  other,  hlgher-prlorlty  ATARS  sites.  If  those 
advisories  are  determined  to  be  adequate  to  resolve  the 
conflict,  then  own  site  Is  not  responsible  for  the  pair.  If 
they  are  determined  not  adequate,  then  own  site  takes 
responsibility  for  the  pair. 

12.3.1  Initiation  of  Resolution  Advisories 


Because  ATARS  decisions  are  based  on  tracked  Information  which 
Is  subject  to  random  fluctuations  from  scan  to  scan.  It  Is 
desirable  to  Incorporate  logic  to  reduce  false  alarms  when 
dealing  with  resolution  advisories.  Incorporating  a  rule  which 
requires  the  conditions  for  issuing  resolution  advisories  to  be 
satisfied  on  two  consecutive  scans  normally  could  prevent 
unnecessary  resolution  advisories  because  of  errors  on  a  single 
scan.  But  this  rule  can  also  lead  to  late  alarms.  If  on  one 
scan  the  calculations  require  resolution  advisories,  but  on  the 
second  scan  they  do  not  (because  of  random  errors)  when  they 
should,  then  It  would  require  two  additional  scans  to  fully 
declare  the  conflict,  and  a  late  resolution  would  occur.  To 
alleviate  this  problem,  a  rule  Is  Implemented  which  will  Issue 
resolution  advisories  If  the  Detect  Task  requires  resolution 
advisories  on  any  two  of  three  consecutive  scans. 

This  two-out-of-three  rule  Is  implemented  through  the  use  of  a 
conflict  control  variable,  POSCMD.  When  a  request  for 
resolution  advisories  Is  generated  for  a  given  pair,  a  Pair 
Record  Is  created  and  POSCMD  Is  initialized.  POSCMD  is  then 
updated  according  to  the  transition  logic  In  Table  12-2.  POSCMD 
is  updated  on  each  scan  that  the  Master  Resolution  Task  Is 
called  for  a  conflict  pair,  until  POSCMD  reaches  a  value 
indicating  that  resolution  advisories  should  be  computed.  The 
maneuvering  target  threat  flag,  MTTFLG,  indicates  an  immediate 
need  for  resolution  advisories.  If  MTTFLG  Is  set  (Section  8), 
then  the  normal  transition  sequence  is  bypassed  and  resolution 
advisories  are  calculated  Immediately. 
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TABLE  12-2 

POSCMD  TRANSITION  LOGIC 


NEW  VALUE  OF  POSCMD  BASED  ON 

PREVIOUS  POSCMD^  VALUE  OF  FLAGS  FOR  CURRENT  SCAN 


Set 

Not 

set 

CMDFLG  Flag  | 

Set 

Not  Set 

$N0TSEt2 

iRANEC 

iONEHIT 

i 

iNORA  j 

iONEHIT 

$RANEC 

$RANEC 

! 

iONEMIS 

1  1 

iONEMlS 

$RANEC 

$RANEC 

iNORA 

^POSCMD  takes  on  additional  values  after  resolution  advisories  are 
selected.  See  Appendix  B. 


'iNORA  -  Conflict  detected  on  only  one  out  of  three  scans. 

Resolution  advisories  are  not  needed  for  this  pair, 
pair  may  be  deleted. 


The 


$NOTSET  -  Initial  value,  POSCMD  not  set. 

$ONEHIT  -  Conflict  detected  on  one  scan.  Resolution  advisories  not 
yet  necessary. 

$ONEMIS  -  Conflict  detected  on  one  scan,  no  conflict  detected  on  the 
next  scan.  Resolution  advisories  not  yet  necessary. 

IrANEC  -  A  conflict  has  been  detected  on  two  out  of  three  scans  or 
the  Immediate  need  for  resolution  advisories  has  been 
detected.  Resolution  advisories  should  be  computed  for  this 
pair. 


■■AJflfc-lrtlWr  ' ■ 


I 
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The  Detect  Task  determines  the  need  for  resolution  advisories 
and  sets  the  CMDFLG  and  MTTFLG  accordingly.  The  Seam  Pair  Task 
evaluates  the  site's  resolution  responsibility  for  the  pair. 

VDien  no  resolution  Is  performed.  Resolution  Deletion  Task  or 
Conflict  Pair  Cleanup  Task  handies  the  updating  of  POSCMD.  If 
POSCMD  reaches  a  state  Indicating  no  resolution  advisory  Is 
necessary,  the  pair  Is  declared  to  be  not  In  conflict  and  the 
Pair  Record  Is  deleted  (Section  15).  The  Conflict  Table  Entries 
may  be  deleted  If  the  aircraft  are  In  no  other  conflicts. 

12.3.1.1  Initial  Resolution  Advisory  Selection 


When  master  resolution  first  determines  that  resolution 
advisories  should  be  selected  for  a  pair  of  aircraft  In 
conflict.  It  calls  the  Resolution  Advisories  Evaluation  Routine 
(RAER)  to  select  the  actual  advisories.  Three  parameters  are 
passed  to  the  Resolution  Advisories  Evaluation  Routine  from 
master  resolution  along  with  the  Identification  of  the  subject 
conflict  pair.  One  parameter  Indicates  whether  single  or  double 
dimension  resolution  advisories  are  desired. 

The  second  parameter  indicates  that  the  Master  Resolution  Task 
Is  calling  the  Resolution  Advisories  Evaluation  Routine.  This 
Indicates  to  RAER  that  the  complete  resolution  logic  should  be 
performed.  This  Is  in  contrast  to  when  RAER  is  called  by  the 
Conflict  Resolution  Data  Task.  These  differences  are  explained 
In  Section  13. 

The  third  parameter  Is  passed  Indirectly  to  the  Resolution 
Advisories  Evaluation  Routine.  This  Is  an  Indication  of  whether 
the  controlled  aircraft  Is  to  be  maneuvered.  A  resolution 
advisory  Is  always  selected  for  an  ATARS-equlpped  uncontrolled 
aircraft  In  a  conflict  pair  when  It  Is  not  In  a  final  approach 
zone.  If  either  aircraft  Is  an  ATARS-equlpped  controlled 
aircraft,  a  resolution  advisory  Is  selected  for  that  aircraft 
only  if  the  PIFR  flag  In  the  Pair  Record  has  been  set  by  master 
resolution. 

Master  resolution  sets  the  PIFR  flag  in  the  Pair  Record  If  the 
detection  logic  has  Indicated  that  any  controlled  aircraft  In 
this  pair  should  receive  resolution  advisories.  The  detection 
logic  Indicates  this  by  setting  the  IFRFLG. 

Master  resolution  will  also  set  the  PIFR  flag  If  the  current 
conflict  pair  contains  an  ATARS-equlpped  controlled  aircraft  and 
Is  part  of  a  multi-aircraft  conflict.  If  an  ATARS-equlpped 
aircraft  Is  In  a  multi-aircraft  cluster,  It  Is  desirable  to 
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actively  maneuver  the  aircraft  in  resolving  the  conflict,  rather 
than  counting  on  two  or  more  other  aircraft  to  resolve  the 
conflict . 


12.3.2  Resolution  Advisory  Change  Logic 


Subsequent  to  the  first  scan  that  resolution  advisories  are 
selected,  the  severity  (posltlve/negatlve) ,  resolution  dimension 
(horlzontal/vert leal)  and  even  the  number  (single/double 
dimension)  of  resolution  advisories  for  a  conflict  pair  may 
change  from  scan  to  scan.  The  various  conditions  under  which  the 
resolution  advisories  may  change  are  described  In  the  following 
sections. 


12.3.2.1  Recomputation  Because  of  Incompatible  Resolution 
Advisories 


Resolution  advisories  may  be  selected  for  an  aircraft  pair  at 
one  ATARS  site  at  the  same  time  that  resolution  advisories  are 
being  selected  for  one  or  both  of  the  aircraft  by  BCAS  or  by 
another  non-connected  ATARS  site.  If  this  situation  occurs  It 
is  possible  for  the  resolution  advisories  selected  by  the  two 
different  sources  to  be  Incompatible.  If  the  resolution 
advisories  from  BCAS  or  the  other  ATARS  site  are  accepted  by  the 
aircraft  before  the  resolution  advisories  from  the  local  site 
are  uplinked,  then  the  advisories  from  the  local  site  will  be 
rejected  by  the  ATARS  avionics.  This  condition  will  be 
recognized  by  the  RAR  Processing  Task,  which  will  delete  the 
advisories  In  the  Pair  Record  and  set  the  conflict  control 
variable,  POSCMD,  to  indicate  that  the  resolution  advisories 
from  this  site  must  be  recalculated.  The  setting  of  POSCMD  will 
also  Indicate  if  single  or  double  dimension  resolution 
advisories  were  selected  by  this  site. 

The  first  check  done  by  the  Master  Resolution  Task  when 
resolution  advisories  were  given  previously  is  to  determine  If 
they  must  be  recomputed  because  of  Incompatibility  with 
resolution  advisories  from  other  ATARS  sites  or  BCAS.  If  RAER 
is  called  to  recompute  advisories  and  It  Is  unable  to  select  new 
resolution  advisories,  resolution  Is  delayed. 

12.3.2.2  Validation  of  Resolution  Advisories 


The  horizontal  turn  status  of  each  maneuvered  aircraft  and  the 
relative  vertical  velocity  of  the  aircraft  pair  are  factors  in 
selecting  resolution  advisories  for  a  conflict  pair.  To  ensure 
that  the  turn  status  of  the  maneuvered  aircraft  or  the  relative 
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vertical  velocity  of  the  pair  has  not  changed  In  a  way 
detrimental  to  the  selected  resolution  advisories,  a  validation 
of  the  PSEP  modeling  assumptions  Is  performed  within  two  scans 
of  selecting  single  dimension  resolution  advisories.  This  logic 
Is  referred  to  as  the  PSEP  model  validation  logic. 

For  two  scans  after  horizontal-only  resolution  advisories  are 
selected,  master  resolution  checks  for  the  turn  status  of  either 
aircraft  changing  from  Its  status  on  the  scan  In  which 
resolution  advisories  were  selected.  If  the  turn  status  has 
changed  and  the  current  turn  status  Is  detrimental  to  the 
selected  resolution  advisories,  then  resolution  advisories  are 
recalculated.  RAER  Is  called  and  double  dimension  resolution 
advisories  are  requested.  Table  12-3  shows  the  conditions  under 
which  resolution  advisories  are  recalculated  because  of  turn 
status  changes. 

If  the  relative  vertical  velocity  changes  significantly  within 
two  scans  of  selecting  vertical-only  resolution  advisories,  and 
the  chosen  advisories  are  Ineffective  based  on  the  current 
relative  vertical  velocity,  then  resolution  advisories  are 
recalculated.  RAER  Is  called  and  double  dimension  resolution 
advisories  are  requested.  Table  12-4  shows  the  conditions  under 
which  changes  In  the  relative  vertical  velocity  of  the  pair 
cause  a  recalculation  of  resolution  advisories.  If  RAER  Is 
unable  to  select  resolution  advisories,  the  previously  selected 
advisories  continue  to  be  given. 

12.3.2.3  Controlled/Uncontrolled  Conflict  Pair 


When  an  ATARS-equlpped  controlled  aircraft  and  an  equipped 
uncontrolled  aircraft  are  declared  In  conflict  by  the  detection 
logic,  normally  the  uncontrolled  aircraft  Is  maneuvered  without 
maneuvering  the  controlled  aircraft.  This  Is  accomplished  by 
using  larger  detection  thresholds  to  determine  the  need  for  the 
uncontrolled  aircraft's  advisory  than  are  used  to  determine  the 
need  for  the  controlled  aircraft's  advisory.  However,  If  It  Is 
determined  on  a  later  scan  that  the  controlled  aircraft  should 
be  maneuvered,  RAER  Is  called  to  compute  advisories  for  both 
aircraft.  The  PIFR  flag  Is  set  In  the  Pair  Record  to  Indicate 
that  the  controlled  aircraft  should  receive  an  advisory. 

If  the  Resolution  Advisories  Evaluation  Routine  Is  able  to 
compute  advisories  for  both  aircraft,  then  the  PIFR  flag  remains 
set  In  the  Pair  Record.  If  RAER  Is  not  able  to  compute  an 
advisory  for  the  controlled  aircraft,  PIFR  Is  reset  and 
resolution  Is  delayed.  If  this  pair  Is  being  processed  by 
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TABLE  12-3 


HORIZONTAL  TURN  STATUS  CHANGES  SINCE  RESOLUTION 
ADVISORY  SELECTION  THAT  MAY  CAUSE  RECOMPUTATION 


HORIZONTAL 

RESOLUTION 

ADVISORY 

CURRENT 

TURN 

STATUS 

TURN  STATUS  WHEN 

RESOLUTION  ADVISORY 

SELECTED 

ISTRNGLFT 

SSTRNGRGT 

ALL  OTHERS 

Bstrnglft 

$FALSE^ 

IFALSE 

IFALSE 

OR 

$STRNGRGT 

$TRUE 

IFALSE 

$TRUE 

$DTR 

ALL  OTHERS 

$TRUE 

IFALSE 

IFALSE 

Btr 

$STRNGLFT 

$FALSE 

$TRUE 

ITRUE 

OR 

isTRNGRGT 

Ifalse 

iFALSE 

$FALSE 

$DTL 

ALL  OTHERS 

$FALSE 

$TRUE 

IFALSE 

$NORES 

ALL  VALUES 

$FALSE 

$FALSE 

$FALSE 

^Complete  description  provided  In  Appendix 
^$FALSE  -  advisories  do  not  need  to  be  recalculated • 
$TRUE  -  advisories  do  need  to  be  recalculated. 
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MVZDM  -  300  fpm 

^Complete  description  provided  In  Appendix  B. 
^iFALSE  -  advisories  do  not  need  to  be  recalculated 
'  TRUE  -  advisories  do  need  to  be  recalculated 


Normal  Master  Resolution,  then  resolution  Is  delayed  by  setting 
an  Encounter  List  flag  appropriately  so  that  this  pair  will  be 
processed  by  Delayed  Master  Resolution.  This  will  give  the 
Resolution  Advisories  Evaluation  Routine  a  second  chance  on  this 
same  scan  to  try  to  compute  an  advisory  for  the  controlled 
aircraft.  The  advisory  to  the  uncontrolled  aircraft  should  not 
be  deleted  from  the  Pair  Record  even  If  an  advisory  to  the 
controlled  aircraft  can  not  be  adde'^. 

12.3.2.4  Positive /Negative  Resolution  Advisory  Transition 

Resolution  advisories  are  monitored  to  determine  If  a 
negatlve-to-posltlve  transition  Is  required  or  a 
posltlve-to-negatlve  transition  Is  allowed.  If  either 
transition  may  occur,  new  resolution  advisories  are  selected  and 
entered  In  the  Pair  Record.  When  positive  resolution  advisories 
are  selected  they  must  continue  for  at  least  TSCMD  seconds 
before  a  transition  may  occur.  If  positive  resolution 
advisories  have  been  Issued  In  both  planes  for  the  given  pair 
and  the  resolution  advisories  In  one  plane  transition  to 
negatives,  the  resolution  advisories  In  the  other  plane  are 
deleted . 

Horizontal  resolution  advisories  are  checked  for  possible 
transition  by  comparing  the  miss  distance  calculated  by  the 
Detect  Task  against  the  negative  horizontal  resolution  advisory 
threshold.  If  the  miss  distance  Is  less  than  the  threshold, 
then  positive  resolution  advisories  are  needed.  Otherwise, 
negative  resolution  advisories  are  acceptable.  The  normal 
negative  horizontal  resolution  advisory  threshold  Is  modified 
(Increased)  If  either  aircraft  Is  turning. 

Vertical  resolution  advisories  are  checked  for  possible 
transition  by  comparing  the  current  vertical  separation  against 
the  negative  vertical  resolution  advisory  threshold.  If  the 
current  altitude  separation  Is  greater  than  the  threshold,  and 
the  aircraft  are  diverging  vertically,  then  positive  vertical 
resolution  advisories  may  transition  to  negatives. 

If  the  current  altitude  separation  Is  less  than  the  threshold, 
then  an  additional  check  Is  performed  before  requiring  negative 
verticals  to  transition  to  positives.  The  current  altitude 
separation  must  be  less  than  a  parameter  (ATBZP)  percent  of  the 
threshold  before  the  transition  to  positives  Is  required. 

If  the  Pair  Record  contains  resolution  advisories  of  a  different 
severity  (posltlve/negatlve)  than  those  determined  necessary  by 
the  transition  logic,  then  the  Resolution  Advisories  Evaluation 
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Routine  Is  called  to  select  new  resolution  advisories.  Itie  one 
exception  to  this  rule  Is  If  negative  vertical  resolution 
advisories  are  deemed  acceptable  and  negative  vertical 
resolution  advisories  are  already  In  the  Pair  Record.  Then,  the 
vertical  speed  limit  (VSL)  evaluation  logic  is  performed. 

12.3.2.5  Non-responding  Aircraft  Logic 


Additional  logic  provides  for  selecting  double  dimension 
resolution  advisories  when  either  or  both  aircraft  have  not 
adequately  responded  to  the  positive  single  dimension  resolution 
advisories  previously  computed.  A  test  for  non-response  to 
resolution  advisories  Is  performed  until  the  aircraft  have  had  a 
chance  to  respond  to  the  resolution  advisories.  Response  la  not 
evaluated  until  TRECOM  seconds  after  resolution  advisory 
selection.  Non-response  to  resolution  advisories  Is  Inferred  If 
the  miss  distance  In  the  resolution  dimension  decreases  from  one 
scan  to  the  next.  RAER  Is  called  and  double  dimension 
resolution  advisories  are  requested.  If  RAER  Is  unable  to 
select  new  advisories,  the  previously  selected  advisories  are 
not  deleted. 

12.3.3  Resolution  Advisories  In  the  Pair  Record  and  Conflict 
Table 


After  calling  RAER  to  select  resolution  advisories,  master 
resolution  must  record  the  advisories  selected,  or  handle  the 
pair  properly  If  no  advisories  were  selected. 

When  RAER  returns  resolution  advisories  to  the  Master  Resolution 
Task,  they  are  first  compared  with  the  advisories  that  are 
currently  In  the  Pair  Record  (If  any  exist).  If  this  Is  the 
initial  selection  of  advisories,  or  any  of  the  advisories  have 
changed  from  the  previous  scan,  then  the  new  advisories  are 
stored  In  the  Pair  Record.  Also,  the  POSCMD  field  Is  set 
appropriately,  TSTART  Is  set  to  the  current  time,  the  current 
horizontal  and  vertical  miss  distances  are  saved  and  the 
advisories  are  flagged  to  be  sent  to  the  aircraft.  To 
facilitate  the  PSEP  model  validation  logic,  the  turn  status  of 
both  aircraft  and  relative  vertical  velocity  are  saved.  If  the 
new  advisories  were  selected  because  of  the  PSEP  model 
validation  logic,  then  MVDONE  Is  set  to  iTRUE.  Otherwise,  It  Is 
set  to  $FALSE. 

After  storing  the  advisories  In  the  Pair  Record,  both  aircraft's 
Conflict  Table  Entries  are  updated.  Ihe  fields  MULTH  and  MULTV 
are  set  to  the  number  of  conflict  pairs  contributing  to  the 
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horizontal  and  vertical  advisories  for  each  aircraft.  The 
Conflict  Table  Entry  fields  HMAN  and  VMAN  are  set  to  the 
effective  horizontal  and  vertical  maneuvers.  The  effective 
maneuvers  are  determined  by  examining  every  Conflict  Table  Entry 
with  an  advisory  for  either  aircraft  and  combining  the 
advisories  using  the  logic  In  Tables  12-5  and  12-6.  It  should 
be  noted  that  the  effective  vertical  resolution  advisory 
determination  logic  shown  In  Table  12-6  Is  used  only  for  the 
Conflict  Table  Entry  field  VMAN.  The  field  VMAND  may  take  on 
additional  values.  These  additional  values  are  determined  by 
the  RAR  Processing  Task  (Section  5.2). 

Any  advisories  currently  In  the  Pair  Record  remain  In  the  Pair 
Record  when  RAER  Is  unable  to  select  new  resolution  advisories. 
This  Is  true  If  the  pair  Is  being  processed  by  either  Master 
Resolution  Normal  or  Delayed. 

12.4  Pseudocode  for  Master  Resolution  Task 

The  high-  and  low-level  pseudocode  for  the  Master  Resolution 
Task  Is  presented  In  this  section. 

The  low-level  pseudocode  uses  a  shorthand  pointer  notation. 
Rather  than  use  a  pointer  name  pointing  to  a  data  structure,  the 
effective  pointer  Is  used  In  place  of  the  name  of  the  data 
structure.  For  example,  on  page  12-Pll,  the  notation 
TPREC.acl.PAC.AClD  Is  used.  This  Is  shorthand  for 
TPREC(polnter)  pointing  to  PREC.acl.PAC(polnter)  pointing  to 
CTENTRY.ACID  (note  Appendix  C). 

Another  convention  Is  used  within  LOOPs.  The  current  value  of 
the  variable  that  Is  the  Index  of  the  LOOP  Is  denoted  In  one  of 
two  ways.  If  the  variable  has  a  number  suffix  (1  or  2),  the 
suffix  Is  dropped  within  the  LOOP.  If  the  variable  does  not 
normally  have  a  suffix.  It  Is  given  the  prefix  T  (e.g.,  TPREC  Is 
used  for  PREC) . 
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tarn  state  changes  ts.  pretioas  torn  states 
and  preeioas  selected  res  ads: 

(selected  hor  res  adv,  carrent  torn  state,  torn  state 
when  resolution  advisories  selected) > 


BIT  Ofpinv (11,11,3)  <PS!P  aodel  validation  logic  table  for  detriaental 

relative  vertical  velocity  changes: 

(vert  res  adv  for  first  IC,  vert  res  adv  for  sec  1C, 
difference  between  current  relative  vertical  velocity 
and  relative  vertical  velocity  when  res  adv  selected) > 

1ST  EPPSR1(7,7)  <effective  horizontal  resolotion  advisory  selection: 

(res  adv  to  be  added,  current  effective  res  adv)  > 

1ST  epP7Bl(13,13)  <effecttve  vertical  resolution  advisory  selection: 

(res  adv  to  be  added,  current  affective  res  adv)> 


HKSTBS  IBSOia*IOS  LOCIL  PISISBTBPS 


12-PU 


STPOCTOBt  IRTBL 


GBoqp  logic_path 
aiT  B8IICAP 

BIT  HASBLBCT 
BIT  RBCAtC 
BIT  SBGOIB 

GROOP  otAer_sl^e 
HT  OSHBAR 
IRT  OSTBAR 
PIT  PSEPSQ 

GROOP  pointer 
PTR  BLERTRT 
PTR  PREC 
PTR  8ADSPTR 
PTB  TACID 
PTR  TPREC 

GRoqp  res_aaT_thr 
PLT  ASEP 
PIT  80THB 

BRDSTBDCTGRE; 


<Bastet  ResoldtloB  called  RAER  Rhea  true.  Conflict 
Besolotion  Data  Task  called  BABB  vhen  false> 

<resolatloa  advisories  selected  this  scan> 

<RA's  are  to  be  or  have  been  racalcnlated  this  scan> 

<single  diaension  BA's  preferred  sben  trne,  doable  die  when 
false> 


<horisoDtal  res  adv  froa  other  ATARS  Don-coanected  sites> 
<Tertlcal  res  adv  fros  other  ATARS  noa-connected  sites> 
<8qaared  3-D  sepacatioa> 


<encoaater  list  entr7> 

<sabject  pair  record> 

<selacted  resolatlon  advisory  sot> 
<teBporary  state  vector  pointer> 
<teaporarT  pair  record  pointer> 


<altitads  separation 
<negative  horizontal 


throshold> 

res  adv  thresbold> 


RASTER  lESOlGTIOB  LOCAL  TARIABLES  - 
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STHOCTOHB  TPiOS 


<Re3olatloa  AdTisory  Data  StrocturO 


SRODP  pointers 
PTB  IIXTIDT 


<n«xt  BIDS  Id  llst> 


GRODP  adTlsory_coBponents 
IfiT  HI 
IHT  H2 
IHT  VI 
IHT  72 


<hoclzontal  coaponent  of  AC  1's  res  adT> 
<horlzontal  coapoaeat  of  AC  2's  res  adT> 
<Tertical  coapoaeat  of  AC  Vs  res  adv> 
<Tertlcal  coapoaeat  of  AC  2's  res  adv> 


GROOP  read-only_f lags 
BIT  CHDED_CHDED 
BIT  CHDED_OHCBDED 
BIT  H0RI2 
BIT  SIHGIE 
BIT  aHCBDED_CBDED 
BIT  VERT 


<advlsor7  set  aanenvers  both  AC> 

<adTisor7  set  aaaeavers  first  AC  la  palr> 
<adTisor7  la  horlz  dlaeasioa  shea  trne> 
<adTlsor7  Is  oae  dlaeasioa  oaly  shea  trae> 
<advlsor7  aaaeavers  second  AC  in  pair> 
<adviso7  ia  vertical  diaensloa  when  trae> 


GRODP  read/«rite_f lags 
BIT  BEtOHIOOO 
BIT  HEGATIVE 


<descend  res  adv  east  be  changed  to  negatlve> 
<negative  res  adv  provide  sufficient  separatlon> 


GRODP  sep_Battiz_indices 
IHT  IHDEX1 
IHT  IHDEX2 
IHT  IHDEX3 
PTE  BATPTR 


<PSEP  (BHD)  index  for  first  AC's  horizontal  advisor7> 
<FSBP  (BBD)  index  for  second  AC's  horizontal  advisor7> 
<PSEP  (VBD)  iadex  for  vortical  level> 

<pointer  to  separation  aatrlces  to  be  used  with 
this  resolotion  advisory  set> 


RASTER  RBSOIDTIOR  LOCAL  VARIABLES 
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GBOOy  other-info 
IBT  DOHThtOB 

BIT  FEITBITS(2S) 
IBT  ThLOB 

EMDSTBOCTORB: 


<coapated  ealne  of  this  adTlsory's  featUDBS  down 
to  doaino  featares> 

<one  bit  for  each  of  25  feataras> 

<coapated  relative  valne  of  this  advisor7> 


aiSTBB  BBSOLOTIOB  lOCU  TKBItBlBS 
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-r**  '--fTT  "rtanTj'iij  *•  -  ■ .  -  -■ 


•^USK  B»?5TE9_5fSOI.OTIOS 

IN  (enconn*.er  list  entry) 

OPT  (pair  record  and  conflict  table  entries  with  resolution  advisories) ; 

LOOP; 

Get  next  pair  requiring  resolution  from  this  sectors  encounter  list; 

PIITIF  (no  pairs  renaln)  ; 

PEP FOR N  conf lict_pair_rocotd_deter«ination ; 

TE  (own  ITIRS  site  is  provisionally  responsible  for  this  pair) 

THEN  PERPORH  other_llTlkRS_site_resolntion_advisory_adequacy_test; 

ELSE: 

IE  (resolution  advisories  are  required) 

THEN  EERPOBH  resolution_advlsory_necessity_chect_and_variable_ 

initialization; 

IP  (need  for  resolution  advisories  exists  on  <-his  scan) 

THEN  CiLL  hLTITOOE_SEPhSHTION_THHESHOLD_OETERBINhTION; 

SET  flag  to  indicate  that  Resolution  Advisories 

Evaluation  Soutine  called  fron  Easter  Resolution; 
CLEAR  flag  indicating  resolution  advisories  have 
been  selected  this  scan; 

IE  (conputing  resolution  advisories  for  the  first  tiae) 
then  PERPORH  initial_resolution_advisory_ 

selection ; 

ELSE  PERPORH  pre vious_resolution_advisory_ 

nodif ication_tests; 

IP  (resolution  advisories  have  been  selected  in  pair 
record  this  scan) 

THEN  PERPORH  r esolut ion_advisory_posting_f roi_ 

pa ir_tocord_to_conflict_ table; 
else;  <resolution  is  delayed  or  onchanged> 

ELSE;  Cresolution  advisories  not  yet  needed> 

ELSE;  <no  resolution  per?or«ed> 

ENOLOOP; 

END  nASTEH_RESOLOTION; 

-  HASTEN  HESOLDTION  HlGH-LFTEl  LOGIC  - 


12-P8 


TtSK  «lkST«l_H8SOlDTI011 
Ifi  (BIESTST) 

2fl3  (PBBC)  ; 

LOOP; 

sat  naxt  aircraft  pair  wltli  BLBITST.RUBQ  £2  n><lB; 

BXITIP  {no  pairs  raaala)  ; 

PEBBOBH  confiict_pair_racord_datarBi nation; 
iJ  (ELBHTBI. BBPHO?  Bfl  tTBOB) 

THEM  PEBFOBH  othar_»TiBS_slta_rasolntlon_adTi80tT_adaqaacT_tast; 

ELSE; 

IP  (ELBBTBT.BIkBEQ  JQ  ITHOE) 

THEE  PBBPOBH  rasolution_ad»iaory_naca8sity_chack_and_»nriablo_ 

initialisation; 

IP  (  (PBEC.  POSCHO  tOBEHIS)  (PREC.  POSCHD  SOBERIT)  ) 

PHEB  Cilt  AtTIT00B_SBP*B»TI0»_TH8BSfl0tD_DBTBIHI>»?I0R 
Ul  (kctoi,  ACI02) 

OPT  {»SBP); 

HBRCkP  -  mOE; 

HiSELECT  -  tPltSE; 

IP  (PSEC. POSCHD  Efl  SBiHBC) 

^HEH  PBBPOBH  initi8l_resolution_nd»lsor7_ 

selactlon; 

ELSE  PEBPOEH  praslous_rasolotion_ad»i8orT_ 

aodlfication_tests; 

I£  (BkSELBCT  Ifl  fTBOE) 

THBB  PBBPOBH  rBsolution_adTl80t7_po8tlng_f ron_ 

pair_racord_to_conf lict_table  j 
ELSE;  Crasolntlon  is  dalayad  or  anchangad> 

ELSE:  <Ht8  not  yat  naadad> 

SlSi>  <no  rasolntion  parfor8ad> 

BBOtOOP; 

EHD  H»STBB_BBSOLOTIO»; 

-  HkSTEH  BESOLOTIOH  lOI-lBTEL  LOGIC  - 
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,•  i  v.v—  _ •  • 


P80C8SS  conf llc*,_palr_recora_det«r«lnatioti; 

<Deteralne  which  pair  record  Is  associated  with  the  subject  pair  and  set 
a  pointer  to  that  pair  record. > 

CLEiB  subject  pair  record  pointer; 

locate  conflict  table  pointed  to  by  aircraft  in  the  encounter  list  entry; 
I*  (only  two  aircraft  in  conflict  table) 

TREB  onlw  pair  record  is  the  subject  pair  record; 
flSB  LOOP; 

Set  next  pair  record  of  conflic*  table; 

EIITIP  (no  lore  pair  records  0£  subject  pair  record  found) ; 

If  (both  KC  froa  encounter  list  entry  are  in  this  pair) 

THEB  sawe  this  pair  record  as  the  subject  pair  record 
ELSE; 


EBP  conflict_pair_record_deteraination; 


EASTER  BBSOLOTTOB  HISR-LBTBl  lOOIC 


PHOCBSS  confllct_pair_recora_deter«lnatlon; 

<PnEC  is  Qsed  throughoat  this  task  in  place  of  the  local  variable 
nUTBi.pSBC.  This  notat..on  for  the  pointer  PBBC  should  not  be 
confused  with  the  pair  record  data  structure,  P11EC.> 

PPBC  =  SHOtL; 

IP  (HCID1  .CTPTR.mC  B2  APHIR) 

THBH  PRPC  =  HCIDI-CTPTR.PLIST; 

BtSB  1001; 

Get  next  pair  record  of  conflict  table; 

BXITIP  (no  tore  pair  records  OB  (PBBC  BE  SHOLL)); 

IP  (((ACID1  TPBEC.acl.PAC. ACID)  Of 

(ACID1  Bfi  TPBEC.ac2.PAC. ACID) )  ABD 
((ACID2  Sfi  TPBEC.acl. PAC. ACID)  OR 
(ACI02  52  TPREC.ac2. PAC. ACID))) 

TBPH  PREC  =  TPBEC; 

ELSE; 

SBBloge; 

EBP  conf lic*_pair_record_detertination ; 


RASTER  RBSOLDTTOH  lO*-lETEt  LOGIC 
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PH0C8SS  othor_S'"ll»S_slte_ro301atlon_8a»lsory_aaeqoacy_t«s*; 

<Th*  sabject  pair  is  bsing  handsd-off  to  anothsr  sits  or  bsing  baodsd-off 
ftot  anothsr  sits.  If  ths  IT»HS  sqnippsd  aircraft  in  tbs  snblsct 
kTbItS/bTCSBS  pair  has  a  rssolntion  advisory  froi  another  hiqhsr  priority 
sits,  dstsrnins  if  that  rssointion  advisory  is  adsqnats  to  rssolvs  ths 
sabject  conflict  pair.  If  it  is,  thsn  this  site  does  not  take 
responsibility  for  the  pair.) 

PgayOBH  other_(lTkPS_sites_reaolution_advi30ties_detsrninatioB; 

IP  (current  scan's  resolution  advisories  ftoe  other  sites  B5 

resolution  advisories  fros  other  sites  fros  previous  scan) 

THVll  store  resolution  advisories  fros  other  sites  in  pair  record; 

CULL  Besot  OT10II_»OVIS08I_HODB1.ISG_POP_PPBOIC??0_SBPXP  XT  ton; 

IP  (adequate  separation  is  nodeled) 

Tggp  SBT  horizontal  and  vertical  resolution  advisories  in  pair 
record  fros  own  site  to  no  resolution  advisory; 

SBT  flag  in  pair  record  to  send  resolution  advisory 
to  aircraft; 

SBT  pair  record  tiser  to  current  scan  tine; 

CtBXH  resolution  advisory  indication  in  encounter  list; 

BISB; 

eiSB;  <no  resolution  advisories  from  other  sites,  or 
they  are  the  sane  as  previously  checked) 

BMP  other_X'''X5S_slte_resolutlon_advisory_adequBcy_test; 


BXSTBB  BBSOtPTIOB  HTOJI-tBTfl  tOOlC 
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PPOCBSS  other_*TllRS_site_resola*ion_aa»isory_a'leqaacy_test ; 

Pg?FORH  other_»T»RS_si*es_resolution_#a'7isories_aeteri»inat i on; 

II  ((OSHnUH  ]I2  PEEC.  BHHUH)  Qg  (OSTBH!!  Sg  PEfC.  ETBAH)  ) 

THEE  PREC.EHBUB  =  OSHBUB; 

PHEC. ETBUB  =  OSTBAR; 

C\IL  RBSOLOTIOH_llDyiSORT_BODELlRG_EOR_PBEDICTED_SEPIlR»TIOH 
IB  (OSHBJlB,OSVB»R,  tROttPES,SHOHHES,  HCIPl  ,  »CID2) 

* 

OPT  (PSEPSQ) ; 

IP  (PSEPSQ  GE  PESAOV.SEP1) 

THEH  PREC.acl.PHBRH  =  SROSES; 

?EPC.ac2.PHBAR  =  SHOPPS; 

PREC.ad.PTBAR  =  SHOEES; 

PEEC.ac2.PyB»B  =  SROSES; 

PREC.acl.SERD  =  STRPE; 

PREC.ac2.SEBD  *  STRPE; 

PREC.TSTABT  =  STSTAR. CTIBE; 

BIEBTRT.RAHEQ  =  SPAISE; 

nils 

Itli; 

EBP  oth«r_ATARS_site_resol«tlon_aaTlsory_aaeqiiacy_te8t ; 


BASTES  RESOLPTIOR  tOf-LBTEL  LOGIC 
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PHOCBSS  r«solatioa_adTlaor7_ii*c*a8lt7_eh«ck_aad_Tarlabl*_lnitlallzatioii: 

<Tli«  coafllct  coattoi  aarlabla  ia  apdatad  aach  acaa  oatll  tha  aaad  tor  a 
caaolatioa  adaiaory  la  lattlally  dataralaad.  Thaa,  tha  aatlona  atataa  of  tha 
raaolatloa  adalaorlaa  (aagatlva,  poaltiaa,  doabla  dlaaaalOB)  ara  aoaltorad 
by  tha  coatllct  coatcol  aariabla.> 

It  (conflict  coetrol  aarlabla  ahoaa  that  raaolatloa  adalaorlaa  haaa  aot  baaa 
glvaa  praaioaalf) 

TBBII  CiLL  CO»PtICT_CO»THOL_TlHIlBtB_OPDhT8; 

B13B; 

BBP  raaolatloa_adaiaor7_aacoaalt7_chaek_and_aarlabla_laltlallaatioo: 


MSTBi  lasoiOTio*  aioB-Li?n  Loaic 
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PEOCBSS  resolu*ion_aa?lsory_neceaslty_check_aaa_trariable_initialtxatlon; 

IT  ((PBBC.  POSCHO  ja  SHOTSBT)  JS  (PRBC.^OSCnD  Ifl  fOHBHIT)  2E 
(PBBC.POSCHD  Sa  SOBBHIS)) 

THBH  CULL  COBPLlCT_CO«TBOL_VBBI»BtB^OPDlTB 

££  (BIBRTBT.CHDPLG,  BLBIITBT.  BTTTLG) 

IHOnT  (PBBC.POSCHD); 

IMS: 


BHD  resolution_aaTisory_necessity_check_ana_»ariabla_ initialization ; 


I 

I 


aiSTBB  BBSOlOTIOa  LOW-IBTBL  LOGIC 
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PHQCBaa  l»l*,l*X_t««olijtlon_«aTlaory_a«l«ction; 

<S«l«ct  Initial  raaolntion  advlaorlaa.  Oatarnine  If  a  controlled 
aircraft  aboald  raealva  a  raaolutlon  advlaory  and  sat  PiPa  in  tha 
pair  racord  appropriately.  If  raaolutlon  advlaorlaa  are  aalected, 
store  thaa  la  the  pair  record.  Otharaise,  delay  reaolatlon 
for  the  palr.> 

IT  ((controlled  AC  In  conflict  pair)  i)!lD  ((detection  logic  indicates  that 

controlled  AC  ahonld  receive  a  resolution  advisory)  0£  (this  conflict 
pair  in  part  of  a  nnlti-alrcraft  conflict)) 

indicate  in  pair  record  that  eontrollsd  AC  should  receive  a  resolution 
advisory: 

SB*  flag  to  101108*0  single  disension  resolution  advisories  preferred; 

CAIL  RBSOttrTr0ll_A0ViS0«r8S_BTAHIATI0!l_8O0*IP*;  <select  the  res  aavisories> 

i?  (resolution  advlnoriea  selected  tor  t)ie  neit) 

THBW  PBBTOBH  resolution_advisorla8_stora_ln_pair_record ; 

BLSB  svv  conflict  control  variable  to  low  value  so  that  initial  selection 
of  resolution  advisories  sill  be  attempted  either  later  this 
scan  or  within  tha  next  tvo  scans  if  the  need  for  resolution 
adviaoriea  is  again  detected  by  the  Detection  Task; 

ClTAT  flag  in  the  pair  record  indicating  controlled  aircraft  should 
receive  a  resolution  advisory; 

U  (this  pair  is  flagged  for  noraal  resolution) 

TBBW  flag  this  pair  for  delayed  resolution: 


BB^  inltlal_rosolntlon_advisocy.selection; 


HlSTBf  BBSOKrriOR  Hldll'lBTBI.  LOGIC 


PHOCgSS  ini tial_resola^ion_aaTisorT_selectlon; 

TF  (((»CID1.CDHC  5a  STSOB)  OR  (4CID2.CORC  Bfl  STROE) )  RED 

(  (EIBBTHT.  IFRFIG  Efi  ITBOE)  Ql  { RCID1 -CTPTR.  RAC  ST  RPRIH))) 
TBEE  PREC. PIER  »  STROP; 

SLIS: 

SHGOIR  =  S'‘ROE; 

CALL  P»SOLOTIOR_ADTTSORIES_E»ALOATIOR_HOOTXRE 

13  (’fLE»TRT,  ?«IEC,  ASSP,  SHGOtH,  H^RCAP) 

OPT  (PADSP'Rl  ; 

IP  (RADSPTR  RE  SROLL) 

5555  PEPPORH  resolation_ad»isorles_3tote_in_pair_recora ; 

ELSE  PREC. POSCRD  «  SOREBIT; 

PHEC. PI»R  =  SPALSE; 

XP  (ELERTRT.  OELREQ  52  SPALSE) 

THER  ELERTPT.DELREQ  »  STROP; 

5LSI! 

ERP  i  ni*i  a  l_re  SO  loti  on_aapisor)r_3e  lection; 


RASTER  HBSOlOTIOi  lOf-LETEl  LOGIC 
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PBOCBSS  preTioas_resolotlon_ail7isorT_»o<Jiflcation_to3t3 ; 

<Pesola*ion  adTl3orie3  were  selected  on  a  previons  scan.  Deternine  if 
they  should  be  recalculated  for  any  reason. > 

CLEIB  flag  indicating  resolution  adsisories  base  been  recalculated; 

PBBPQgs  pre7ious_resolution_adTisorlos_recalculation_checlts ; 

IP  (resolution  advisories  were  no*  recalculated) 

TH55  I?  ((there  is  a  controlled  1C  in  the  sub'ject  pair)  AND 

( (the  controlled  AC  has  not  yet  been  given  a  resolution 
advisory)  ABD 

((detection  logic  deternined  that  the  controlled  AC 
should  receive  a  resolution  advisory) 

(nunber  of  AC  in  conflict  table  gT  single  pair)))) 

THEN  PEBBOBH  resolution_advisory_addition_f or_controlled_ 

aircraft ; 

StSB  PBBBOPa  posltive_negative_resolution_advisory_transition_ 

test; 

IB  (resolution  advisories  have  not  been  recalculated) 

THEN  PBPBOPa  ptevioos_resolution_advisories_ 

non_response_test ; 

ELSE; 

I?  (resolution  advisories  were  not  recalculated) 

THEB  save  horitontal  and  vertical  aiss  distances  fron  the 
encounter  list  entry  in  the  pair  record; 

ELSE; 

SLIS; 

EBP  previous_resolutlon_advisory_sodiflcation_tosts ; 


BASTES  BESOIOTIOB  HIGH-LEVEL  LOGIC 
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PBOCgss  pre»ioas_resolotloo_aaTlsory_ioaiflc«*toB_tM*«; 

B*ClllC  «  JPAISB; 

£221283  pre»ioas_E*solotloa_aa*l«orl*«_r«CBlcal4*10B_ch*clt«; 

12  (HBCHC  Sa  SBtLSB) 

TBBB  IB  (((1CID1.C0IC  22  *t«ob)  21  <»cio2.coic  22  *tiiob))  212 

(PBBC.PIBII  22  IPltSB)  112  MBIMTPT.lPtPlO  £2  21 

(HCIDI.CTPTB.RIC  21  tPtIR))) 

TBBR  PB»BOPH  raaolatioB_aa»l8or y_aaaitloB_tot_coB»rollaa_ 

aircraft: 

BLSB  PBBPORH  poaltlta_Bagatl*a_raBolatlOB_aa»ltory_*raBtltloB_ 

taat; 

12  (BBCItC  22  »f»l.SB) 

TBBB  PBBPOBH  pra*ioas_ra801ntloB_aaTlaorlaa_ 

Boa_raapoBta_*a  at 

BL5B; 

12  (BBCllC  22  BBltSB) 

1322  PBBC.  PUD  *  BlB.'fTFr.«£>?; 

PBBC.PTBO  «  EtBBTRT.  HIT; 

2222; 

2122: 

112  preTioas_resolation_aaTl8or y_Boaif icatlOB_ta8ts; 


BISTBB  BBSOLOTIOB  tOW-lBT8t  lOOIC  - 
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PROCtSS  r*8olutioB_a4Ti«orT_po«tln9_fEO«_p«ir_r«coEa_to_coBflict_tabl*; 

<S«l«ct  aCfactlT*  EBBOlotloB  adTisoEy  foE  coBfllct  tabl*  aatE^  fEoa 
all  oalE  racoEda  aaaoclatad  alth  tha  aabjaet  aiEeEaft.> 


LOO?: 

Salact  coafllct  tabla  aatEy  of  Boxt  alECEaft  of  aabjaet  palE; 
8IITIP  (both  alEcraft  iB  paiE  aEa  doaa) ; 

CULL  TBRTICAt_RBSOlOT10I_»DfISORT_?OSTlRO_TO_COR?LICT_'*»BtF: 
Chtt  HORI20STIlL_RfSOLOTIO«_«OTISOBI_POSTHG_TO_COR*tICT_T»BtB; 

g»PIOOP: 

BRP  re8olu*loB_ad»lBOET_po8tlBg_fEoa_paiE_EacoEd_to_coBfllct_tabla; 


HtSTBP  RBSOLOTXOB  aXOB-lBTIl  LOOXC 
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PBOCtSS  r«solo*ion_«(lTltor7_po8tiag_froB_p»lr_r«cora_to_confllct_tabl«; 

LOOP; 

Salaet  CTBRTPT  of  nazt  aircraft  of  sabjact  pair; 

PUT  IP  (both  aircraft  la  pair  ara  dona); 

CILL  TS»TICht_«B30tOTIOI_»OTlSOtT_POSTIWO_TO_COfPlICT_T»BtB 
U  (TICID,  PBBQ 

HOOT  (ThCIO.CTB.TBIII,  ThCIB.  CTB.  hCIDT,  TICID- CTB.  HOLTT) 
cut  HOBI?OBTIl_IIBSOtOTIO!l_»0»ISO«T_POSTIIG_TO_C01IPtICT_''IBLB 
US  (TICID,  PBBC) 

IBODT  (TICID.  CTB.  HBIB,  TICID.  CTB.  ICIDH,  TICID. CTB.  BOf'B) 

asiagp; 

BBD  raaolatlon_adTlaor7_postlng_froB_palr_racora_to_coBfllct_table; 


BISTEB  BBBOtOTXOB  tOW-lBTBL  LOGIC 


tJ-f J1 


I 


PBOCtSS  0th*r_»T»BS_sit««_r«80l0tl0B_«dTlsorle8_(l«ter ■inatiOD ; 

OatarilB*  «hat  advlsorias  (If  any)  are  baing  given  to  the  snbject 
aircraft  free  other,  higher  priority  sites. > 

CIBhB  tesporary  storage  for  resolotlon  advisories  fros  other  ITKBS  sites; 

too?! 

Set  next  pair  record  associated  with  this  conflict  table; 

(no  sore  pair  records) ; 

IP  (this  pair  record  has  a  rasolntion  advisory  for  DXSS  he  of  snbiect 
pair  IMP  is  froB  a  higher  priority  non-connected  site) 

THBll  save  sore  severe  of  this  resolution  advisory  and  resolntion 
advisory  already  saved  in  the  horizontal  and  vertical 
dieensions  ftoe  other  non-connected  sites; 

£L2S; 

tBPloo?; 


PUP  other_h'"hRS_site8_r9Solution_advi3orle3_detersination; 


RkSTgB  BfSOlPTIOB  BIOB-lBTgl.  lOSlC 


12-P22 


?BOC»S*^  other_ATABS_sites_resolu*.ion_ad»isories_aeterBination ; 

OSHHUH  =  SSOLLRfS; 

OSVMUM  =  SHULIBSS; 

LOOP; 

Oet  nex*  pair  record  associated  with  this  conflict  table; 
EXITIF  (no  wore  pair  records) ; 

IF  ( (TPPBC.  »''srD  gr  STSTBS.08NID)  ASP  (site  is  non-connected) 
AND  (TPPEC.acl. ?AC  ^  PPEC. acl- PAC) ) 

THEN  OSHNAN  =  EFFHB A (TPBEC. ac1 . PB H AM , OSHB AN)  ; 

OSVBAN  -  BPPVfiA(TPBBC.ac1. PTHANjOSVBAN) ; 

ELSE; 

ENDLOOP; 

END  other_ATABS_sites_resolation_ad7isories_determination; 


MSTEF  PESOltJTIOF  lOF-LEVEl  LOGIC  - 

12-P23 

■■■» 


PROCESS  posi‘;iTe_negatiTe_resolution_aa»isor?_hori2ontal_transition_*«s‘; ; 

<Cheok  If  horizontal  resolution  advisories  say  transition  between 
positive  and  negative. > 

IF  (either  1C  is  detected  to  be  taming) 

TgtW  SBT  negative  horizontal  resolatlon  advisory  threshold  to  nodified 
valae; 

BLSI  S**  negative  horizontal  resolution  advisory  threshold  to  default 
value; 

IF  (current  horizontal  nlss  distance  negative  horizontal  resolution 
advisory  threshold) 

TBBF  IF  (pair  record  has  negative  horizontal  resolution  advisories) 
THfF  indicate  that  transition  is  appropriate; 


gtSB  IF  (pair  record  has  positive  horizontal  resolution  advisories) 
THSIl  indicate  that  transition  is  appropriate; 
gLSg; 

Fjo  posltl ve_negative_resolutlon_advi3ory_horizontal_transitlon_test ; 


BISTBF  KESOIOTIOW  HIOa-tBVBl  lOOIC 


13'P2» 


I 


PROCESS  positiTe_negatiTe_r«8olation_8a»l*ory_l»orif ont«l_tr«n*itlOB_t»»t } 

I?  {((HCTDI.TORR  jlf  ISTRUISBT)  iJUJ  (HCID 1.  TORB  U  WOITBrRnS)  iU 

(RCIDI.TORR  SHORPtaS))  ((RC1D2.TOIH  U  SSTRUIORT)  1£2 

(liCID2.Tt)RR  NR  SBORHXNnS)  f&CXD2.TnRR  U  UROHPLOS) )  ) 

THBR  HDTHN  =  RESAD?. BOTHRSQ; 

ELSE  RDTHR  =  RBSA07. RDTHSQ; 

IP  {EIENTRT.RD'’  tj  SDTHB) 

THEN  IP  (v'PREC.  POSCRO  SRBQ)  ^  (PREC.  tcl.  PHRAI  U  SBOLtRBS) ) 
TRBII  RECALC  «  STRtJE; 

ELSE; 


nSE  IP  (((PRBC.  POSCBD  Jfi  fPOS)  (PREC.  POSCBD  Jfl  RDOOBLEn  iiS 
(PREC.  ad.PRRAR  12  SROLLRES)) 

THEM  HECALC  ■  ITRUEj 
ELSE; 


END  positlTe_negatlve_resolutlon_aa»lsori_horizon*al_tran*ltlon_t««t { 


I 


1 

k  I 


RASTER  RESOLOTIOR  tOR-LETEL  LOOXC 
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1 


1 


PBOCgSS  positiTe_n*gatlT«_r*«olutlon_aaTlsory_ttansltion_tes* ; 


<Ch«clc  If  taaolatloB  adtrlaoriaa  in  althar  dlaanslon  nay  transition 
bstvaon  positiT*  and  n«gativ«.> 


IP  ((conflict  control  ▼ariable  is  sat  for  nagatise  rasolntion  advisories)  22 
(last  poaitlva  rasolntion  advisory  has  baan  displayad  in  the 
aircraft  long  enongh  that  It  nay  be  changed)) 

THPM  IP  (pair  record  has  horiiontal  resolution  advisories) 

THRU  PBBPOPa  positiva_negative_resolutioB_advisory_horizontal_ 

transition_test ; 

IP  (transition  is  not  yet  possible) 

THBB  IP  (pair  record  has  vertical  resolution  advisories) 

THBli  PBRPOBa  positive_negative_resolution_ 

advisory_vertical_transition_test; 


BLSB; 

21S2: 

TP  (transition  can  be  attaapted) 

THB»  SBT  flag  to  indicate  single  disension  resolution  advisories 
are  preferred; 

OIL  RBPOLOTIOH_»DTISOFIBS_BT»LOIITIO»_BOO’^I1IB; 

IP  (resolution  advisories  selected  for  the  pair) 

THBii  PBaroBn 

resolntion_advisories_store_in_pair_record; 
BISB  IP  (this  pair  flagged  for  nornal  resolution) 

THBII  flag  this  pair  for  delayed 
resolution; 

BLSP  save  the  horizontal  and  vertical 
Biss  distances  fros  the 
encounter  list  entry  in  *-he 
pair  record; 

2U2; 

£12!; 

BBP  poeitlve_Begative_rasolotiOB_advlsory_traBSition_tast; 

- - - -  HRSTBP  HESOIOTIOII  HIGH-tBTBl  LOGIC  - - - 


12-P26 


PROCf SS  positlTe_negatlTe_resolut.lon_aaTisory_tran8ltlon_teat; 


( (PREC. POSCHD  Bfl  SBES)  { (PFEC.TSTIRT  ♦  TSCHD)  LJ  STSTRR. CTIHEH 
THEM  IT  (PREC.acl.PHHRR  JIB  SHOttRES) 

THEM  PBBPORH  poslti»e_nega*l*e_resolation_aaTisory_hori*ontal_ 

transition_test ; 


lUI: 


I?  (RECRLC  ES  SPRtSB) 

THEE  IP  (PREC.acl.PPHAR  JP  SHDILRES) 

THEM  PBRPORH  positiTe_negatl»e_resolatlon_aaTlsory. 

horlzontal_transltlon_test ; 


ELSE; 

ELSE; 

IP  (RECRIC  22  STROE) 

THER  SRGOIR  =  ITHOE; 

OLL  HESOlOTIOR_iDPtSORIBS_EVHin»TION_ROOTISE 

IS  (ELERTRT,  PREC,  »SBP,  SHGDIB,  HRNCR?) 

221  (RUDSPTR) ; 

If  (RADSPTR  £5  IROll) 

THER  PBBPORH 

r«solotlon_aaTisories_store_in_pair_recora; 
ELSE  12  (EIBHTRT. DEtREQ  £2  SPRLSE) 

THER  ELBRTRT. DBIRBQ  =  STRHB; 

ELSE  PREC. PHD  =  ELERTRI.HD2; 

PRBC.PTHD  =  ElEHTRT. HLT; 


211E: 


1151; 


ERP  po8itiT«_iiegatlTa_ra8olutloii_aaTlsorT_transltlon_te8t ; 


HESTER  RBSOLOTIOR  LOR-LETBL  LOGIC 


12-P27 


PBOCBSS  posl*iT*_B*g«ti'»*_t*«olntioB_adTlsoty_T*rtical_ transit lon_*est; 

<Chack  if  Tsrtlcal  raaolotlon  adsisorias  say  transition  batvaan  positisa 
and  nagatlva  or  anong  tha  sarioas  nagatisas  (nagatisa  and  TSL).> 

IP  (cnrrant  aitltnda  saparatlon  ^  nagatisa  sartical  rasolntlon  adslsorr 
thrashold) 

THEM  IP  ((pair  racord  has  nagatisa  vartlcal  rasolation  adsisorias)  iHD 
(carrant  altltode  saparation  LI  parcantaga  of  nagatlva 
rasolation  advisory  thrashold)) 

TBEB  SET  flag  indicating  rasolation  advisorias  should  ba 
racalcalated; 

SItSS: 

ELSE  IP  (pair  racord  has  positisa  vartical  rasolation  advisorias) 

THEE  IP  (vartical  taa  is  nagativa) 

TBBE  SET  flag  indicating  rasolation  advisoriaa 
shoald  ba  racalcnlatad; 

BI3B; 

ELSE  sava  tha  rasolation  advisorias  froa  tha  pair  racord 
into  a  BIOS  for  tha  call  to  tha  T5l  logic; 

SET  nagatira  flag  in  tha  BIDS; 

SET  flags  for  singla  disansioB  vertical  rasolation 
advisories; 

SET  flag  to  Indies ta  vhich  1C  ara  nanaavarad; 

CILL  TPBTICll_SPEED_tIBIT_lDTISOBT_BTH.DlTIOB; 

X2  (vertical  rasolation  advisories  in  BIDS 

vertical  rasolation  advisories  in  pair  racord) 
TBEB  PEBPOBH  rasolntloB_advisorlas_stora_iB_pair_ 

racord; 

ELSE; 


EBP  posi 1 1 va.naga  1 1 va_raso latl oB_a  d vl aorT_vartlca l_traB  si tlon_tast ; 


BISTBB  BESOIOTIOB  BlOB-LBPEt  LOGIC 


12-P2S 


PROCBSS  posiM»e_neqat  iTe_resolut  ion_aaTisory_»ert.ical_transit  ion_‘es*  ; 

U  (ELSRTRT.  HIT  J-T  ASEP) 

THEE  IF  ( (PPSC. POSCED  EQ  SNPG)  J^D  (PPEC. acl. PVEAH  NE  EEOllRES) 

ABO  (ELEHTRT.ALT  LT  (ATB7P  •  ASFP) ) > 

TREE  RECALC  =  STROE; 

ELSE; 

ELSE  IF  ( ( (PREC. POSCHO  EQ  EDOOBLE)  OR  (PEEC. POSCND  Z2  *POS) )  Al^ 
(PREC.acl.PVBAB  HE  SROLLRES)) 

THEE  IF  ((ELEHTRT.TV  1^  0) 

THEE  RECALC  =  ETPOE; 

ELSE; 

EJiSE  RADS.EBGATIVE  =  STROE; 

RADS.FERT  =  STROE; 

RADS. SIHGLE  =  STROE; 

RADS.T1  =  PPEC.acl.PVHAN; 

RADS.T2  =  PHEC.ac2.PTHAM; 

RADS. PI  =  SEOLLFES; 

RADS. H2  =  SEOLLRES; 

IF  ((PREC.acl.PTEAE  EE  SNORES)  A^ 

(RREC.  ac2.  PEHAE  HE  SNORES)) 

THEE  RADS.CnDED_CHDBD  =  STROE; 

ELSEIF  (PREC. acl.PEHAN  EE  SHORES) 

THEE  RADS.CBDED^OECHDED  =  STROE; 

OTHEREISE  R AOS. OECnDFD_CHDED  =  STROE; 

CALL  TEFTICAL_SPEED_IIHIT_ADVI50RI_ETALDATI0E 
IE  (RADS,  ACI01,  ACID2,  PREC) 

OPT  (FADS. SI,  RADS.V2) ; 
if  ((FA0S.S1  EE  PREC.acl.PTEAE)  OR 

(RADS. 72  EE  PREC. ac2. PTH AH) ) 

THEE  PERFORH  resolu*ion_aaTisoties_store_in_ 

palr_record 

ELSE; 

BED  po8itiT*_BegatlTe_resoIution_adTlsory_Tertlcal_transltion_test ; 
-  EASTER  PESOLOTIOE  lOE-LETBL  LOGIC  - 

12-P29 


PBOCESS  pre»ioas_resolution_adTisorie3_aon_respoii  se_test ; 

<Checlc  for  aircraft  non-response  to  previons  positive  single  disenslon 
resolntlon  advisories. > 

IP  ((conflict  control  variable  indicates  that  positive  single  disenslon 

resolution  advisories  have  been  given)  tHD  (enongb  tine  has  elapsed 
that  response  to  the  resolntlon  advisories  shonld  have  been  detected 
In  *he  fors  of  increasing  resolntlon  dinension  niss  distance)) 

THEM  IP  (pair  record  contains  poaitlve  horizontal  resolution  advisories) 
THEM  IP  (current  scan's  horizontal  siss  distance  IT  previous 
scan's  horizontal  siss  distance) 

THEM  SET  flag  to  indicate  that  resolution 

advisories  shonld  be  recalculated; 

ELSE; 

ELSE  IP  (current  scan's  vertical  niss  distance  ^T  previous  scan's 
vertical  siss  distance) 

THEM  SET  flag  to  Indicate  that  resolution 

advisories  shonld  be  recalculated; 

ELSE; 

IP  (nev  resolution  advisories  should  bo  selected) 

THEM  SET  flag  to  prefer  double  dinension  resolntlon  advisories; 
CALL  HESOLOTIOS_ADTISOFIES_BT1LDATIOH_POOTIHE; 

U  (resolution  advisories  were  selected  for  the  pair) 

THEM  PEEFORH  rosolntlon_advisories_store_in_pair_ 

record; 

ELSE  IP  (this  pair  was  flagged  for  nornal  resolution) 
THEM  flag  this  pair  for  delayed  resolution; 
ELSE  save  current  scan's  horizontal  and 
vertical  Bias  distances  fros 
encounter  list  in  pair  record; 

ELSE; 

Bi5B; 

EHD  prevlou8_resolntion_ad visor ies_Boa_tesponse_test; 

-  HASTEE  HESOLOTIOH  HIGR-LETBL  LOttlC  - 


1J-P30 


PR0CFS5  previous_resolution_advisories_non_response_test ; 


IP  ( (PPEC. POSCflO  E2  SPOS)  AND  ( (PREC.TSTART  ♦  TRECOH)  GT  STS VAR . CTI ME) ) 

THEN  I?  (PREC.acl.PHMAH  NE  SNOLLRES) 

THEN  IF  {EI.ENTRT.  HD2  IT  PREC.  PHD) 

THEN  HECALC  =  STROE; 

ELSE; 

PLS”  IE  (EL ENTRY. AtT  VT  PREC. PVHD) 

THEN  RECALC  =  STROE; 

ELSE: 

IF  (RECALC  Bfi  $TROE) 

THEN  SNGDIH  =  TPALSE; 

CALL  RESOLnTION_A07ISORIES_ETALOATION_ROOTINE 

IN  (ELENTHY,  PREC,  ASEP,  SNGDIH,  MRNCAP) 

OPT  (RAOSPTR) ; 

IF  (RAOSPTR  NE  SNOLL) 

THEN  PERFORM  resolation_adyisories_store_in_pair_ 

record; 


ELSE  IF  (ELENTHY.  DELREQ  E2  SFALS’') 

THEN  ELENTHY. DELREQ  =  «TPUE; 
ELSE  P^EC-EMD  =  tLENtry. MD2 ; 
PRFC.PYHD  =  ELENTHY. 

ELSE; 

ELSE; 


END  pre Yious_tesolatlon_ad»isor i9s_non_response_test; 


t 

HASTEN  RESOLOTION  LOH-LEYFl.  LOGIC 
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PPOCtSS  preTious_resola*.loo_ad»isoties_recalculatlon_checlcs; 

<D«tetalne  If  rasolatloo  adTisorias  shoold  ba  racalcalatad  bacaosa  of 
incoapatiblllty  «lth  rasoIntiOB  adaisorias  froa  othar  sltas  or  BCAS 
that  ware  salactad  on  tha  saaa  scan  or  bacaosa  tba  aircraft 
charactarlstics  hava  changad  sigalf icantly  withio  two  scans  of 
rasolatlon  adwisory  saloctlon.> 


X*  (conflict  control  wariabla  indicatas  that  rasoltttion  adwisorias  wera 
incoapatibla  and  shoald  bo  racalcnlatad) 

TBPB  indicate  whether  single  or  doable  disension  rasolatlon  adwisorias 
are  desired  based  on  conflict  control  warlable; 

SBT  flag  to  indicate  rasolatlon  adwisorias  were  racalcnlatad; 

CiLL  PESOL0TlO!«_»DTISO8IES_B7»tD%TIOlI_1tOnTTllB: 

EISE  »S8P0EH  PSEP_aodel_walldation; 

IP  (resolation  adwisories  aast  be  recalculated  becaase  of  PSEP'  nodal 
walidation  logic) 

TREE  Indicate  doable  diaension  resolution  adwisories  preferred; 
CML  SESOtOTIOB_»OTlS081ES_BThtO»TIO»_BOO'»T»»; 


IP  (attenp*ed  to  recalculate  resolution  adwisrles) 

TREE  IP  (resolation  adwisorias  are  selected  for  the  pair) 

THEE  PEwpop^  resolution_adwisories_store_ln_pair_record; 

ELSE  If  (pair  flagged  for  nornal  resolution) 

THEE  flag  this  pair  for  delayed  resolation; 

ELSE  sawe  horizontal  and  wartlcal  slss  distance  froa 
encoantar  list  in  pair  record; 


BEO  prewioas_rcsolatlon_adwisorias_racalcalatlon_checks; 


HhSTEE  HPSOIOTIOE  HISH-lETBl  LOGIC 


12-P32 


oROCBSS  pre»loas_resolutiOD_a(JTisorles_recalcul»tlon_check3; 


I?  ( (?REC.  poscno  52  srcbsrg)  25  (prbc. poscso  52  ibcbdbl)) 
TH8R  IP  (PR!C. POSCBO  52  SRCBSBG) 

TBBB  SBGDIB  -  STROB; 

BtSB  SRGDIB  »  fPHLSB; 

RBCilC  =  JTROB; 


CALI,  RBSOtnTIOR_AO»ISORIBS_ETAinATIOB_RODTHIB 

II  (BLEH-RT,  PRBC,  ASBP,  SRGOIB,  BRSCAP) 
OPT  (R40SPTR) ; 


BLSB  PBRPORB  PSBP_«oael_TaliaatioB; 

I?  (RBCILC  52  tTROB) 

THBR  SBGDIB  =  SPALSB; 

CALL  RBSOLaTIOH_ID7ISOBIBS_BT4LOATIOB_SOnTIBB 

15  (BLBBTRT,  PRBC,  ASBP,  SBGDIB,  BRBCAP) 
222  (RADSPTR)  5 


I*  (RECALC  52  STROB) 

TBBB  I?  (PAOSP'^R  55  IBOLL) 

T8BB  PBRPORB  resolation_adTisorles_store_in_pait_recora; 
BLSB  15  (BLBBTRT. DBLRBQ  *2  *Pllt-SB) 

THPB  BLBBTRT.  DBLR BO  =  STROB; 

BLSB  PRBC.PBD  =  BLBBTRT.  BD2; 

PRBC.  PTBD  =  BLBBTRT.  ALT; 


BLSB; 


EBP  preTioas_r esolnt ion_adTisories_recalcoIatlon_checks ; 


BASTBR  RBSOLOTIOB  LOB-LETBL  LOGIC 


12-P33 


PROCESS  PSEP_«odel_Tal idation; 

<Deternlne  If  the  conditions  that  existed  «hen  resolntlon  adTlsorles 
were  selected  have  changed.  If  they  haxe  changed  detrlsentally  In 
the  resolution  dinension,  then  reselec^  resolntlon  advisories. > 

IF  ((resolution  advisories  eere  selected  recently  enough  in  the  pair  record) 
IMP  (aodel  validation  logic  «as  not  the  last 
cause  of  selecting  resolution  advisories)  hJD 

(single  diaension  resolution  advisories  are  in  the  pair  record)) 
THES  IF  (there  are  horizontal  resolution  advisories  in  the  pair  record) 
THEW  IF  (either  hC's  turn  state  is  detrimental  to  previous 
horizontal  resolution  advisory  and  previous 
turn  state  for  that  HC) 

THEF  SET  flag  indicating  resolution  advisories 
should  be  recalculated; 

USE; 

EISE  IF  (vertical  velocity  difference  between  two  aircraft  is 
different  froa  when  resolution  advisories  were 
selected  hBD  difference  between  vertical 
velocity  differences  is  detriaen*al) 

THEF  SET  flag  indicating  resolution  advisories 
should  be  recalculated; 

ELSE; 

ItSE: 

EFO  PSE'>_sodel_validation; 


BUSTER  FESOtOTIOB  HIGH-tETBL  LOGIC 
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PKOCESS  PSPP_nodel_Taliaa*ion; 

IF  ((SISTHF.CTIHF  I.T  (PRBC.  H7"*IT  ♦  (T7ALID  *  STSTFB.  SCAN'^)  )  )  AND 
(PPFC, H7DONF  ^  7FALSE)  A»5 

( (PSBC. POSCHD  52  'NEG)  OP  (PPFC. POSCND  Efi  7P0S))) 

IfiEN  IF  (PPEC.ad.  PHHAN  NE  SNOtlRES) 

THEN  IF  ((0ETPinH(PPBC.ac1.PPHAN,ACID1.T0PN,PPEC.aCl.H7T)  52 
STROB)  OP  (DBTRIBH(PRBC.ac2. PHHAN, ACI02. TORN, 
PREC.ac2.H7T)  52  *TROE)) 
then  PECALC  =  TTSUE; 

ELSE; 

FLS5  IF  (DETRlH7(PREC.ac1.P7HAM,PPEC.ac2.P»HAN, 

((ACID2.7,D  -  ACID1.7D)  -  PREC.HV7EZ))  52  TTtjijP) 
THEN  PECAIC  =  TTBOE; 

BtSB; 


END  PSEP_aoael_yaliaatlon; 


RASTER  RBSOLOTION  tO»-lE7El  LOGIC 
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PBOCfSS  resola*loB_adTisori«a_store_iB_pair_recota; 

<B«solDtion  advisorlaa  aara  aalectad  thia  scaa  bj  BtEB.  If  anr  of  t:ha 
raaolatlon  advlaorlaa  ara  not  axactly  tha  aaaa  as  those  that 
carrently  exist  In  the  pair  record,  sate  the  new  advisories  In  the 
pair  record  and  set  the  tlaer,  SEBD  flags,  and  POSCHD  variable. > 

Save  the  horixontal  and  vertical  alss  distances  froa  the  enconntar  list  In 
the  pair  record: 

IE  (selected  resolatlon  advisories  are  not  exactly  the  saae  as  those  in  the 
pair  record) 

TEES  save  the  selected  resolution  advisories  In  the  pair  record; 

SET  the  tlaer  In  pair  record  to  the  cnrrent  tine; 

IE  (both  1C  are  aanenvered) 

•’’HBE  SET  send  flag  for  both  1C; 

SLSEIE  (first  1C  aanenvered) 

"HEE  $ET  send  flag  for  first  IC; 

OTHEpaiSE  SET  send  flag  for  second  AC; 

IE  (there  are  negative  resolatlon  advisories  selected) 

thee  set  the  conflict  control  variable  to  indicate  negative 
resolatlon  advisories  selected; 

ELSEIE  (positive  single  diaenslon  resolatlon  advisories  in  the  pair 
record) 

XUS  set  the  conflict  control  variable  to  indicate  positive 
single  diaenslon  advisories  ■'elected; 

OThEBEIS?  set  the  conflict  control  variable  to  Irdicate  doable 
diaenslon  resolatlon  advisories  selected; 

SET  flag  Indicating  resolatlon  advisories  selected  this  scan; 

Ets»:  <nothlng  needs  to  be  doBe.> 

SEb  resolatl on_advlsories_store_in_pair_record; 


BASTE!  BESOLBTIOE  BIGH-I,BTBl  LOGIC 


PROCESS  resolut ion_ad Visor ios_store_in_p;iir_tecord: 

PRFr.P:iD  =  PtPNTPY.  BD2; 

PRPC.PV10  =  EIPN'^RT.  M,T; 

IF  (  (OdDSPTP.HI  NE  PR5C.  acl.  PHRUIH  OR  (RIIDSPTR.R2  ^  PREC.  ac2.  PHHUS) 

OR  (PH0SPTR-V1  RF  PR  FC.  ac  1 .  PVRUII)  OR  (RI10SPTP.T2  HE  PPRC.  ac2- PVH  HH)  ) 
THEH  PR'C.acl.PHHAH  =  RADSPTR.H1; 

PREC.ac2.  PHtlHH  =  R»DSPTR.n2; 

PREC.  acl.  PFflllH  =  RADSPTH.71; 

PREC.ac2.PVBIlH  =  RHDSP‘rR.V2; 

PREC- t?tART  =  STSVAR.CTIBE; 

IF  (PADSPTR.CHDED_CnDFO  F^  STROF) 

THEH  PREC.ac1.SFHD  =  STROE; 

PREC.ac2.SFHD  =  STROE; 

ELSEIF  (RADSPTR. CBDED_OHCBDED  Ej}  STRoE) 

THEH  PREC.ac1.SEHD  =  STROE; 

OTHBRRISF  PREC.ac2.SBHD  *  STROE; 

IP  (RADSPTR.HEGATTVE  E£  STROE) 

THEH  PREC.POSCBO  =  SHEG; 

ELSEIF  (RADSPTR.SIHGLE  =  STROE) 

FHFH  PREC.POSCBD  =  SPOS ; 

OTHERWISE  PREC.POSCBD  =  SDOOBLB; 

i 

j 

I  RASEIPCT  =  STROE; 

ELSE;  <nothing  needs  to  be  done.> 

FHD  resolutlon_advisorles_store_in_pair_recotd; 
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PROCESS  resola*.ion_aaTisorY_adaitlon_for_controlled_alrcraf*- : 

<Thls  conflict  pair  was  pcewloaslf  being  resolwed  bf  aanenwerlng  only  the 
nncontrolled  \C.  The  detection  logic  has  now  detenlned  that  the  conflict 
has  reached  the  point  where  the  controlled  kC  anst  also  be  aanenwered 
(or  the  pair  has  now  becoae  part  of  a  anltl-kC  conflict.  In  which  case 
Raster  desolation  has  aade  the  decision  to  aanenwer  the  controlled  AC) . 

Call  Ru'd  to  select  advisories  for  both  \C.> 

sv*"  flag  Indicating  resolution  advisories  have  been  recalculated; 

SE*^  flag  in  pair  record  Indicating  that  controlled  AC  should  receive 
a  resolution  advisory: 

SET  flag  to  Indicate  single  diaenslon  resolution  advisories  preferred; 

CALL  PESOLOTIOII_AOTISORTSS_B7ALOATIOE_ROgTI«E; 

T?  (resolution  advisories  selected  for  the  pair) 

THER  PEBEORH  resolution_advisorles_store_in_pair_record; 

ELSE  CLEAR  flag  in  pair  record  to  indicate  that  resolution  advisories  for 
controlled  aircraft  Is  selected; 

XE  (this  pair  Is  flagged  for  nornal  resolution) 

THEE  flag  this  pair  for  delayed  resolution; 

ELSE  save  the  cowputed  horizontal  and  vertical  siss 

distances  fron  the  encounter  list  la  the  pair 
record; 

ERD  resolution_advisory_additlon_for_controlled_alrcraft; 


EASTER  RESOIOTIOR  HISH-WTBt  LOGIC 
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PBOCtSS  tesolution_aaTisorT_aa<litlon_for_con*.rollea_airctaf*; 

FTCMC  «  STPOl; 

PREC.  PIPS  «  ETRITB: 

SRGDIB  «  STROE; 

CIttL  8ESOI,!JTIO»_»DTISORIBS_ET»LO»TIOH_ROOTI»E 

JR  (EtBRTRT,  PREC,  ASEP,  SRGDIB,  BRBCAP) 

OPT  (RAOSP^R)  5 

I?  (RAOSPT?  as  tROLL) 

TPRR  PER EORB  resola*ioii_aaTisorle3_store_in_pair_recora 
EtS*  PREC. PIPE  »  1PALSB; 

If  (BtBRTRT.DBtRBO  fjj  SPALSB) 

THER  BtERTRT.  DEISEO  *  STROE; 

ELSE  PREC.  PRO  =  SLSRTRT-aD2; 

PRBC.PPflO  «  BIEHTRT.  ALT; 

ERD  resolu».ion_ad»isorT^aaaitlon_for_controHea_air craft; 


RASTER  RBSOIOTIOR  lOR-tBTEl  LOGIC 
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!(OaTIll»  »LTITOD»_Si:nPHTIOW_TBBBSBOlD_OBTB!»HIII»TIO» 

IB  (aircraf*.  s*-at«  Toctora) 

OPT  (altitude  separation  threshold  paraseter) ; 

<Deternlne  the  altitude  separation  threshold  used  for  posltlre/negatlTe 
resolution  advisory  selection  and  traositlon.> 

If  (either  aircraft  above  floor  of  ultra-high  airspace) 

?BBB  STT  altitude  separation  threshold  to  ultra-high  altitude 
positive  advisory  threshold; 

BLSBIB  (either  aircraft  above  floor  of  positive  controlled  airspace) 
THBB  SBT  altitude  separation  threshold  to  high  altitude  positive 
advisorv  threshold: 

ELSFIP  (either  aircraft  is  controlled) 

‘"HUB  SBT  altitude  separation  threshold  to  low  altitude  positive 
advisory  threshold  for  uncontrolled/controlled 
or  controlled/controlled  conflict  pairs; 

O^hebbi s;  set  altitude  separation  threshold  to  low  altitude  positive 
advisory  threshold  for  uncontrolled/uncontrolled 
aircraft ; 

EBP  »LTITnOE_SE?i«'!lTIOB_TBRBSBOI,0_DVTBBBIB»TIOB; 


BhSTBB  HBSOLPTIOB  BIGB-IBTBL  LOGIC 
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POOTim  »lTITODS_SBPIlRllTIO!l_THB!SI!OtO_DETMBI'«llTTOB 
la  (»CI01,  4CID2) 

OPT  (»SSP); 

1*  ((1CI01.B  Sa  IlOH)  SB  (1CID2.Z  SI  BlOin) 

TgPl>  »SEP  -  »3BP(T; 

BISBIP  ((ICTD1.2  SI  32  (ICT02.2  SI  ) 

THBB  USB?  »  HSBPH; 

BISBIP  (MCIDI-CniC  5S  BTRSB)  23  <«CI02.C5IIC  JS  *TROPn 
THBR  IISBP  -  ISBPIl; 

OTHBPWISB  ASBP  «  ASBPt; 

EBP  ALTITODB_SBP»RATIO«_''HBESHOtO_OETB!IHIIIiriO!l; 


RASTER  RBSOtOTIOR  lOR-tBTBl  tOGIC 
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SOaTIKg  CONPLIC''_CO!ITPOI_VIIPI»BI.E_OP011TB 

Ill  (maneavering  ♦arget  threat  and  resolution  advisory  flags) 
moOT  (conflict  control  variable) ; 

<The  conflict  control  variable  (POSCDD)  Is  used  to  lapleeent  the 
2-out-of-3  rule  for  detecting  the  need  for  resolution  advisories 
before  actually  selecting  thoa.  it  is  also  used  to  indicate  the 
severity  of  the  advisories  in  the  pair  record  (negative,  positive  or 
double  diaension  positive).  Inother  function  of  POSCPD  is  to  pass 
information  from  PUP  Processing  Tas)t  to  Paster  Besolutlon  if 
the  previously  selected  resolution  advisories  were  incoapatible 
with  those  froa  another  source.  This  process  is  used  only  to 
update  POSCBD  for  the  2-out-of-3  rale.> 

T*  (aaneuvering  target  threat  flag  is  set) 

IHSP  conflict  control  variable  should  be  set  to  indicate  resolution 
advisories  are  necessary; 

II  (resolution  advisory  flag  is  set) 

THfP  IP  (conflict  control  variable  shows  that  the  pair  record 
was  created  this  scan) 

THBW  5BT  conflict  control  variable  for  one  hit; 

BLSB  SBT  conflict  control  variable  to  indicate 
resolution  advisoress  are  necessarv; 

PISB  IP  (conflict  control  variable  shows  pair  record  created 
this  scan  OR  one  hit  recorded) 

THBP  SBT  conflict  control  vari’tir  one  aiss; 

EISB  £52  conflict  control  va<-->  .e  no 

resolution  advisory  necessary; 

PRO  CORPI,ICT_COPTPOI._VHPimE_nPDIkTB; 
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HOqTUB  CO»?tTCT_COIITH01_TIHT»BlB_OPOIT* 

H  (BIBHTBT.CBDPIG,  BIBBTST. aTTBlG) 

HOOT  (PBSC.POSCnO)  ; 

U  (BLBBTPI.BTTPIG  M  *TBOB) 

TflJJ  PFBC. POSCBB  -  SRAHBC; 

ItSB  I*  (BtBBTHT.CBOPLG  =  l-'SOB) 

TBBB  U  (PPBC. POSCBD  *2  SHOTSBT) 

THBB  PBBC.  POSCBO  =  SOBBHIT; 

BtSB  PHEC. POSCBD  =  SBABBC; 

SISE  I?  {(PBBC.  POSCBD  SOBBHIT)  OB  (PBBC. POSCBD  Bfl  SHOTSBT) ) 
THBB  PHEC. POSCBD  »  SOBBBtS; 

BLSB  PHEC.  POSCBD  =  SBOBA; 

B3JJ  C0HP1ICT_C0STR01_7 AHI  AB1,B_0 PO 
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BOO?  I  Ilf  ROfIZOIIT»L_SBSOLOTIOf_llDTISORT_fOSTIIIG_TO_CO!ITtICT_TiBLE 
III  (IC  state  factor,  pair  record) 

OPT  (horizontal  nanenfer,  pair  record  pointer  and  nnltlpllcltf  count  in 
conflict  table)  ; 

<Ilesolatlon  adflsorles  base  been  selected  bf  RIER  on  this  scan.  This 
routine  deternines  ehat  (if  any)  horizontal  resolution  adfisories 
should  appear  in  the  conflict  table  entry. > 

IF  (horizontal  resolution  adfisories  in  the  pair  record) 

THEE  PEFFORH  horizontal_reaolotion_adf isorf _in_palt_record ; 

SBKajE  horizontal_resolntion_adfisorf_not_in_pair_rocord; 

ESC  HOHI20RTIlL_RESOI.OTTOR_»OTISORT_POSTI»G_TO_CO’IFLlCT_T»BtE; 


BISTER  RESOtPTIOR  HIGH-lETEt  LOGIC 
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ROOT lug  HORIZO»T»L_HESOLOTIOR_aDVISOHT_POSTlR6_TO_CORFLICT_T»BLB 
IR  (ACID,  PR EC) 

OPT  (CTEHTRT. HBAR,  CTERTRT. ACJDH,  CTEHTRT. BOLTH)  ; 

IF  (PREC.ac.PBBAH  HE  SHOtLRES) 

TBBH  PERFORB  horl2oiital_resol»ition_adTlsory_in_pair_recora; 

ELSE  PERFORB  hori*ontal_resolutlon_ad»isory_not_in_pa1.r_record; 

EHD  HORTZORTAt_RESOlOTIOH_AOVlSOBT_POSTTHG_TO_COHFlICT_T»BlB; 


BASTER  RBSOICTIOH  lOl-LBTEl  LOGIC 
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?!IOCSSS  horlion*al_r*»olntioo_«(l»lsoty_in_palE_r*cora; 

<ft  horizontal  raaolatlon  advisory  Is  la  tho  pair  rscord  for  this  1C. 

This  orocsss  dstsraiass  the  effective  horizontal  resolution 
advisory  for  tho  conflict  table  entry  based  on  this  and  all  other 
pair  records  vlth  horizontal  advisories  for  this  1C.> 

If  (sore  than  one  oalr  record  causing  a  horizontal  resolution  advisory  In  the 
conflict  table  entry  to  this  1C) 

'"HB1I  PBHPOM  horlzontal_reaolntlon_advlsory_aelection; 

asflf  ((one  pair  record  causing  a  horizontal  resolution  advisory  to  this  1C 

In  the  conflict  table  entry)  mp  (the  conflict  table  entry  points 
to  this  pair  record)) 

THta  SfT  horizontal  resolution  advisory  in  conflict  table  entry  to  the 
resolution  advisory  in  the  pair  record; 

gLSfiy  (one  pair  record  causing  a  horizontal  resolution  advisory  In  the 
con.'lict  table  entry) 

place  effective  resolution  advisory  In  the  conflict  table  entry; 
Increnent  nusber  of  pair  records  causing  a  horizontal  resolution 
advisory  to  this  »C; 

OTHgfWist  SET  resolution  advisory  In  conflict  table  entry  to  resolution 
advisory  In  pair  record; 

SgT  nusber  of  pair  records  causing  horizontal  resolution 
advisory  to  one; 

Sgi  conflict  table  entry  pair  record  pointer  to  point  to  this 
pair  record; 

ggp  horizon t a l_re801otlon_ad visor y_in_palr_record; 


RkSTS*  RgSOlOTIOf  HI9H-lBTgL  LOOIC 
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PROCESS  horizon»al_resolution_advi sor y_in_pair_recor(!  : 

IF  (CTENTRT. nOLTH  GT  1) 

I51>!  PFBFORn  hori'zontal_resolotion_advisory_s6lec*  ion; 
ELSEIF  ( (CTFNTBY. nOLTR  Efl  1)  »ND  (CTFMTBT. ACIDH  ^  PBEC)) 
THEN  CTENTBT. HHAN  =  PHEC. ac- PHH AN ; 

ILSEII  (CTFNTBY, nOlTH  EQ  1) 

THEN  CTENTBY.HHAN  =  EFFHB  A  (PBEC.  ac- PIIHAN  ,  CTENTBY.  PH  A  N) 
CTENTBY. nOLTH  =  ITWO; 

OTHEBHISE  CTENTBY.HHAN  =  PBEC . ac . PHMAN ; 

CTENTBY. HOLTH  =  1; 

CTENTBY. ACIDH  =  PBEC; 

END  hori70ii*ai_resolat ion_ad»isorY_in_palr_record; 
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?BQCg83  hotlioi»*;»l_r»«ol«tlon_aaTlaory_not_ln_pair_recor(l : 

<Th«r«  !•  not  a  horlsontal  rosolotlon  adTlsory  for  this  AC  In  the  pair 
rocorS.  This  proeaaa  datacnln«s  If  a  horizontal  resolution  advisory 
say  have  baas  In  tha  pair  record  on  the  previons  scan.  If  so, 
the  effactlea  horlsontal  resolution  advisory  in  the  conflict  table 
entry  should  be  raeoaputad. 

naltipllclty  is  tha  nuabar  of  pair  records  contributing  to  the 
resolution  advisory  in  one  diaension  for  an  aircraft  (naiTH).> 

1?  (horizontal  resolution  advisory  aoltlpllclty  in  conflict  table  G*  one) 
tnes  P 88 POSH  horlzontal_reaolatlon_adviaory_selec*lon; 

BlStlf  ((horizontal  resolution  advisory  anltiplicity  in  conflict  table  entry 
80  one)  iSP  (conflict  table  entry  points  to  this  pair  record)) 
TRgp  SBT  horizontal  resolution  advisory  in  conflict  table  entry  to  null; 
S8T  horizontal  resolution  advisory  sultiplicity  to  zero; 

S8T  pair  record  pointer  In  conflict  table  entry  to  null; 

<no  horizontal  resolution  advisory  in  conflict  table  entry,  or  only 
one  other  pair  record  causing  a  horizontal  resolution  advisory.  > 

tND  horizontal_resolution_advisory_not_in_pair_record ; 


Risrs*  lESOlP'viOS  RZOd-lBSn  LOGIC 


PPOCgSS  horlzon‘’al_resola+lon_aa'»isory_not_in_pair_recora; 

II  (CTBSTRT..Hn,TH  GJ  1) 

"•BBIl  PBRfORll  hotizontal_resoltition_aa»isory_selection: 
BLSBtf  (  (CTEBTBT.BOITH  Ifl  1)  ififi  (CTBITRT.  HCIDH  Efl  P8BC)  ) 

TgBIl  CTBBTPT.  H«»!l  =  SWOttPBS; 

CTEIIT!«T.!10f*'H  “  0; 

CTBHTRT. ICIDB  *  SBOLL; 

OTBEPBISB; 

<no  horizontal  Rh  in  conflict  table  entry,  or  only 
one  other  pair  recora  cansing  a  horizontal  R».> 

BBP  horizontal_resolation_aa»isory_not_in_pair_recora ; 


BhSTBR  RESOIOTIOR  I.OW>tETEI.  LOGIC 
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PROCESS  hor i zon* a l_re so lu*;ion_a4»lsorT_se lection; 

<Tbis  orocess  ezaaines  all  pair  records  in  which  the  sublect  HC  is 
contained.  The  effectiwe  horizontal  resolntion  advisory  is  selected 
froB  all  of  the  pair  records  and  placed  in  the  conflict  table  entry. > 

SET  horizontal  resolution  advisory  in  conflict  table  entry  to  null; 

5ST  conflict  table  entry  horizontal  pair  record  pointer  to  null; 

SET  horizontal  resolution  advisory  nultiplicity  count  to  zero; 

LOOP; 

Set  neit  pair  record  associated  with  this  conflict  table; 

ETITIP  (no  more  pair  records)  ; 

IP  (subject  XC  in  this  pair  record) 

THEh  I?  (horizontal  resolution  advisory  in  this  pair  record  is 
not  null) 

TREH  place  effective  horizontal  resolution  advisory 
in  conflict  table  entry: 

Increment  horizontal  resolution  advisory  anltiplicity 
count; 

IP  (conflict  table  entry  pair  record  pointer  22  null) 
TH EB  SET  conflict  table  entry  pair  record  pointer 
to  point  to  this  pair  record; 

ELSE; 

ELSE; 

ELSE; 

EHDIOOP: 


EVO  hor izontal_re3olution_advisory_3electlon 
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PBOCESS  hot’  zontal_resolu*ion_a(Jvi)3ory_selectlOT>; 

CTEHTRY.HPIAM  =  SNOLLRES; 

CTERTFT. HCIOH  =  SNOtL; 

CTFNTRY. lOLTH  =  0; 

LOOP; 

Get  next  pair  record  associated  with  this  conflict  table; 

ETITIF  (no  Bore  pair  records)  ; 

IF  (HCID-CTENTBY  Efl  TPRFC.ac1.PAC)  OR  (ACID.CTBRTRT  Efi  TPR EC. ac2. PAC) ) 
THER  IF  (TPEBC.aC. PHEAS  RE  YBOLIRES) 

THEB  CTERTRT.HHAS  =  BEFERA (TPREC. ac.  PHBAH,CTEHTPT. HHAR)  ; 
CTERTPY.BniTH  =  CTESTBT. BOLTH  ♦  1; 

IE  (CTERTPY. ACIOH  Efi  SHOLl) 

THFg  CTFRTRT. ACIDH  =  TPRFC; 

ELSE; 

ELSE; 

ELSE; 

EHPLOOP ; 

EBP  hori zon t a l_resolution_adYisory_se lection 
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SOOTIW;  T?i»TICM_HffSOlOTIO!I_»OTISO«T_POSTI!IQ_TO_CO!lftICT_TllBtF 
IB  (IC  3*ate  »6c‘or,  pair  racotd) 

OPT  (conflict  tabl*  onirf:  Tortlcal  aananTar,  pair  racotd  pointar, 
■nltiplicity)  ; 

CBasoiation  adnisorins  hav*  baan  salac^ad  by  BtCB  on  this  scan.  This 
rontina  detarainas  shat  (if  any)  sartical  rasolntion  adsisorias 
should  appear  in  tha  conflict  tabla  antry.> 

I?  (pair  record  has  sartical  rasolntion  adsisorias) 

SHFB  PBBfOBH  sartical_rasolation_adsiaory_in_pair_racord; 

BtSB  PBBPOPh  sartical_rasolotion_adsi8ory_not_ln_pnir_racord; 

»B0  SBBTICAL_SBSOtaTIOB_AOTISOBT_POSTIB(!_TO_CO»PLICT^TiBtB; 
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BOOTIWe  Vl!RTICAL_1»BSOHITIO!l_llDyiSORT_POSTIllG_TO_CONriICT_T»BlE 
TH  (ACID,  PREC) 

OPT  (C'PRTRT. VBAH,  CTERTRT. ACIDT,  CTERTRT. BOtTT) ; 

IP  (PRBC.ac.PVBAN  HE  PHOILHES) 

'^HPH  PERPOBB  Tertical_resolution_advisorf_tn_pair_recora; 

ELSE  PERPOBB  Tertlcal_resolatlon_advisory_not_in_pa lr_recora ; 

EHD  VER'^ICAt_RESOLPTIOH_ADVtSOBI_POSTIHG_TO_COHPlICT_TABlE; 


BASTEB  RESOLOTIOH  lOi-lETEL  LOGIC 
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PH0C^S5  »*t*.lc*l_r«8ola*.loii_aa»laorT_lii_p«lr_record; 

<l  T*r<;lc«l  rasolntlon  advlaorp  la  la  tha  pair  record  for  thia  kC. 

*^18  proceaa  deteralaea  the  effective  vertical  resolatlon 
advlaory  for  the  conflict  table  entry  baaed  on  this  and  all  other 
pair  recorda  with  vertical  advlaorlea  for  this  ac.> 

I£  (  tore  than  one  pair  record  cansing  a  vertical  resolatlon  advisory  In  the 
conflict  table  entry  to  this  kC) 

THB1I  ngBPOBH  vertlcal_re8olotlon^advlsory_selectlon : 

BIStIf  (one  pair  record  canning  a  vertical  resolatlon  advisory  to  this  kC 
In  the  conflict  table  entry  k»P  the  conflict  table  entry  points 
to  this  pair  record) 

THBB  SBT  vertical  resolatlon  advisory  In  conflict  table  entry  to  the 
vertical  resolatlon  advisory  in  the  pair  record; 

BtSBIP  (one  pair  record  canning  a  vertical  resolution  advisory  in  the  conflict 
table  entry) 

tHBB  save  effective  vertical  resolatlon  advisory  In  the  conflict 
table  entry; 

Increnent  nnaber  of  pair  records  caaslng  a  vertical  resolatlon 
advisory  to  this  kC; 

OTHEBaiSB  SBT  resolatlon  advisory  In  conflict  table  en*ry  to  resolatlon 
advisory  In  pair  record: 

SBT  nnaber  of  pair  records  caaslng  vertical  resolution  advisory 
to  this  kC  to  one; 

SBT  conflict  table  entry  pair  record  pointer  to  point  to  this 
pair  record; 

BBP  vert ical_re801atlon_advi80ry_ln_palr .record; 


HkSTBB  BBSOIPTIOB  HIQB-LBVBL  LOGIC 
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PaoCESS  »ertlcal_resolu»;lon_aaTisory_in_pair_recora; 

If  (CTBHTRT. BOtTV  GJ  1) 

THEE  PEBEORH  vert ical_resolution_aavlsory_select ion ; 
EISEIP  (  (CTEHTRT.tiaLTV  Eg  1)  AND  (CTENTRY.  ACI D V  Efl  PREC)  ) 
7HBN  CTENTRY. VNAN  =  PREC. ac- PVS AN : 

ELSEIF  (CTENTRY. HOLTT  Efl  1) 

THEN  CTENTRY. VNAN  =  EEFVRA (PREC. ac.  PHNAN, CTENTRY. VNAN)  ; 
CTENTRY. HOtTV  =  ITtO; 

O-^HERWISE  CTENTRY. VNAN  =  PREC.  ac.  PVH  AN  ; 

CTENTRY. HOtTV  =  1; 

CTENTRY. ACTDV  =  PREC; 

END  vertical_resolution_aavisory_in_pair_recora; 
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PROCtSS  Tertical_resola*.lon_ail»isory_aot_in_pair_record; 

<There  is  not  a  sartical  rasolntion  advisory  for  this  XC  in  the  pair 
record.  This  process  deternines  if  a  vertical  resolution  advisory 
■ay  have  been  in  the  pair  record  on  the  previons  scan.  If  so, 
the  effective  vertical  resolntion  advisory  in  the  conflict  table 
entry  shonld  be  recoepnted. 

Sultiolicity  is  the  nnsber  of  pair  records  contribntinq  to  the 
resolution  advisory  in  one  diaension  for  an  aircraft  (l!OtTV).> 

IF  (vertical  resolution  advisory  nultiplicity  in  conflict  table  entry  gT  one) 
TRBli  PBHTORH  vertlcal_re301ution_advisory_selection; 

BLSBIP  ((vertical  resolntion  advisory  anltiplicity  in  conflict  table  entry 
BO  one)  IRD  (conflict  table  entry  points  to  this  pair  record)) 

TRBH  SET  vertical  resolution  advisory  in  conflict  table  entry  to  null; 

SBT  vertical  resolution  advisory  nultiplicity  to  zero; 

StT  pair  record  pointer  in  conflict  table  entrv  to  null; 

OTHFRRIBE;  <no  vertical  resolution  advisory  in  conflict  table  entry,  or  only 
one  other  pair  record  causing  a  vertical  resolntion  advisory. > 

BRD  vertical_resolution_advisory_not_in_pair_rocord ; 
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PFOCBSS  T8rrical_t«isolatlon_aaTlBory_not_ln_p»ir_r«cord; 


IP  (CTBMTBt.HOLTT  21  1) 

■^agw  pgspoBH  T«rtlcal_t«aolatlon_*aTlBorT_Bal*etioai 
B1SBI»  ( (CTBBTBT.aOlTT  ifl  1)  UU  (CTBITRT.  tCIDT  Jfl  M»C)  ) 

THBB  CTBITBT.7B1B  ■  BBOtLBBSs 
CTBBTFr.BBlTT  ■  0; 

CIBBTBT.IC1D7  -  HOLtl 

OTHBRaiSB!  <no  vertical  Bl  in  conflict  table  antr^,  or  onl.y 
on«  othac  pair  racord  caaalnq  a  tactical  ■!•> 

PHD  vert  lea l_resolatlon_a dvlaor y_not_in_palr_ record j 
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PBOCBSS  »*r* ical_r8Solu*lon_aaTisotT_s«lection; 

<Thls  process  ssaalnes  all  pair  records  in  which  the  sabject  AC  is 
contained.  The  effectise  wertical  resolution  adwisory  is  selected 
from  all  of  the  pair  records  and  placed  in  the  conflict  table  entry. > 

SBT  Tertical  resolution  advisory  in  conflict  table  to  null; 

S8T  conflict  table  entry  vertical  pair  record  pointer  to  null; 

5BT  vertical  resolution  advisory  sultiplicity  count  to  zero; 

loop; 

Set  next  pair  record  associated  with  this  conflict  table; 
gflTIP  (no  sore  pair  records) ; 

I?  (subiect  AC  is  in  this  pair  record) 

TH BH  IP  (vertical  resolution  advisory  in  this  pair  record  for 
this  AC  is  not  null) 

TBBB  save  effective  resolution  advisory  in  conflict 
table  entry; 

Incresent  vertical  resolution  advisory  sultiplicity 
count; 

If  (conflict  table  entry  pair  record  pointer  52  n'lH) 
THBH  SBT  conflict  table  entry  pair  record  pointer 
to  pol! t  to  this  pair  record; 

BLSB; 

BtSB; 

EISB; 

BBPIOOP; 

BBP  vertical_resolution_advisory_selection; 
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PBOCBSS  Tert ical_resolution_ad7iaory_selection; 

CTBBTRT.  VHHII  =  SHTJLtRBS; 

C^BSTBT.  IlCIDV  =  SllOtl; 

CTBBTRT.BOITV  =  0; 

tOOP; 

Get  next  pair  record  associated  eith  this  conflict  table; 

BXITIP  (no  aore  pair  records)  ; 

IF  ((»CID.  CTFFTRT  Pfi  TPREC.ac1.PAC)  OR  (ACID.  CypS‘’'Rr  Ffi  TPRFC.ac2.PAC)) 
THFR  I*  (TPRBC.ac.PVHAH  RE  SROLIFBS) 

THER  CTERTRT.7BAR  =  EFFVRA (TPREC. ac. P7RAN, CTERTRT. VRAR) ; 
CTERTRT.HnLTV  =  CTERTRT . MDITV  ♦  1; 

IP  (CTERTRT. ACIDV  Efi  RROLL) 

THER  CTERTRT. ACIDT  =  TPPFC; 

BtSE; 

BtSB; 

BRDIQOP; 

ERP  Tertical_resolutlon_adFi8ory_se lection; 


i 
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13.  RESOLUTION  ADVISORIES  EVALUATION  ROUTINE 


Itie  Resolution  Advisories  Evaluation  Routine  (RAER)  Is  called  to 
determine  resolution  advisories  for  a  pair  of  aircraft  requiring 
resolution  by  the  Master  Resolution  Task  or  :o  compute 
resolution  advisories  for  the  controller  alert  function  of  the 
Conflict  Resolution  Data  Task.  RAER  receives  as  Input  an 
Encounter  List  entry,  the  altitude  separation  threshold,  a  flag 
indicating  whether  single  or  double  dimension  resolution 
advisories  are  requested,  and  a  flag  Indicating  whether  the 
Master  Resolution  Task  (Section  12)  or  the  Conflict  Resolution 
Data  Task  (Section  11)  is  calling  this  routine.  A  Pair  Record 
Is  also  provided  to  RAER  when  It  is  called  by  the  Master 
Resolution  Task.  The  routine  generates  positive  or  negative 
horizontal  or  vertical  resolution  advisories,  positive  double 
dimension  resolution  advisories  or  vertical  speed  limit  (VSL) 
resolution  advisories  for  each  aircraft  that  Is  to  be 
maneuvered.  The  major  functions  of  the  Resolution  Advisories 
Evaluation  Routine  are  presented  In  Table  13-1. 

RAER  provides  resolution  for  a  conflict  pair  by  selecting  the 
"best"  set  of  resolution  advisories  from  a  predetermined  master 
list  of  advisories.  This  master  list  of  advisories  Is 
conceptually  divided  Into  three  groups:  resolution  advisory 
sets  that  maneuver  only  the  first  aircraft;  sets  that  maneuver 
only  the  second  aircraft;  and  sets  that  maneuver  both  aircraft. 
Tables  13-2  and  13-3  show  how  the  maneuvering  aircraft  are 
determined . 

Each  of  these  three  groups  Is  further  divided  Into  three 
subgroups:  resolution  advisory  sets  with  horizontal-only 
advisories;  sets  with  vertical-only  advisories;  and  sets  with 
double  dimension  advisories. 

"Beet"  is  defined  as  being  that  set  of  advisories  that  meets 
certain  minimum  criteria  and  surpasses  the  minimum  criteria  In 
more  ways  than  any  other  potential  resolution  advisory  set. 

Only  positive  resolution  advisories  are  included  In  the  master 
list  of  resolution  advisory  sets.  Negative  advisories  are  a 
special  case  of  positives  and  are  signified  by  setting  a  flag 
associated  with  a  resolution  advisory  set.  The  negative 
resolution  advisory  that  replaces  a  positive  resolution  advisory 
Is  actually  the  negative  of  the  opposite  sense  advisory.  Thus 
the  negative  of  climb  Is  don’t  descend.  The  negative  of  turn 
right  Is  don't  turn  left. 
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TABLE  13-1 


MAJOR  FUNCTIONS  PERFORMED  BY  THE 
RESOLUTION  ADVISORIES  EVALUATION  ROUTINE 


Resolution  Advisories  Evaluation  Routine 


1.  Determine  which  aircraft  to  maneuver 

•  Select  direction  of  vertical  resolution 
advisories  If  both  aircraft  are  maneuvered 

2>  Select  list  of  potential  resolution  advisories  that 
maneuvers  the  appropriate  aircraft 

3«  Determine  If  a  positive  vertical  advisory  should  be 
modified  because  of  proximity  to  terrain 

A.  Calculate  predicted  separation  based  on  response  to 
potential  resolution  advisories 

5.  Determine  If  the  negative  sense  of  any  of  the  resolution 
advisories  Is  acceptable 

•  Modify  those  resolution  advisories  for  which 
negatives  are  acceptable 

•  Calculate  vertical  speed  limit  advisories  as 
possible  replacements  for  any  negative  vertical 
advisories 

-  Modify  those  negative  vertical  advisories 
for  which  vertical  speed  limits  are 
acceptable 
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TABLE  13-1 
(Concluded) 


6.  Evaluate  absolute  features  for  all  potential  resolution 
advisory  sets 

•  If  none  of  the  potential  resolution  advisory  sets 
has  all  absolute  features  set  to  true,  perform 
multi-aircraft  conflict  resolution  logic 

-  If  none  of  the  potential  resolution 

advisory  sets  has  all  absolute  features 
set  to  true.  Indicate  no  selection  of 
advisories  for  now 


•  If  more  than  one  set  of  advisories  has  all 
absolute  features  set  to  true,  perform  relative 
features  evaluation 

•  If  more  than  one  set  of  advisories  Is  tied  for 
the  "best,"  perform  tie-breaking  features 
evaluation 
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TABLE  13-2 


WHICH  AIRCRAFT  TO  MANEUVER  WHEN  NEITHER  IS  IN  FINAL 


AIRCRAFT  2 

AIRCRAFT  1 

Controlled 

Controlled 

Uncontrolled 

Equipped 

Unequipped 

Equipped 

Controlled 

Equipped 

Both 

AC2 

ACl^ 

Controlled 

Unequipped 

ACl 

Neither 

ACl 

Uncontrolled 

Equipped 

AC2l 

AC2 

Both 

Uncontrolled 

Unequipped 

ACl 

Neither 

ACl 

^Both  aircraft  will  be 

maneuvered  If 

PIFR  Is  set. 

APPROACH  ZONE 

Uncontrolled 

Unequipped 

AC  2 

"either 

AC  2 

Neither 
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TABLE  13-3 


WHICH  AIRCRAFT  TO  MANEUVER  WHEN  AIRCRAFT  2  IS  IN  FINAL  APPROACH  ZONE 


AIRCRAFT  2 

AIRCRAFT 

1 

Controlled 

Equipped 

Controlled 

Unequipped 

Uncontrolled 

Equipped 

Uncontrolled 

Unequipped 

Controlled 

Equipped 

ACl 

AC2 

ACl 

AC2 

Controlled 

Unequipped 

ACl 

Neither 

ACl 

Neither 

Uncontrolled 

Equipped 

ACl 

AC2 

ACl 

AC2 

Uncontrolled 

Unequipped 

ACl 

Neither 

ACl 

Neither 

Rule  to  determine  which  aircraft  to  maneuver; 

If  one  of  the  aircraft  Is  on  final  approach: 

1.  Give  resolution  advisories  to  the  aircraft  not  on  final 
approach  If  It  Is  equipped* 

2.  Give  resolution  advisories  to  the  aircraft  on  final  approach 
If  the  other  aircraft  Is  unequipped. 
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Besides  Including  only  positive  resolution  advisories  in  the 
master  list  of  advisory  sets,  another  restriction  is  placed  on 
the  vertical  resolution  advisories  for  the  sets  with  both 
aircraft  maneuvered.  Rather  Chan  Including  all  four  possible 
vertical-only  advisory  sets,  and  therefore  16  sets  of  double 
dimension  advisories,  only  one  vertical-only  advisory  set  is 
Included.  This  Is  done  by  allowing  the  vertical  resolution 
advisories  to  be  selected  dynamically  for  the  case  in  which  both 
aircraft  are  maneuvered.  The  master  list  of  resolution 
advisories  and  its  associated  data  structure  are  discussed  In 
Section  13.1.  By  keeping  Che  master  list  of  advisories  as  small 
as  possible,  the  computation  time  for  RAER  Is  minimized. 

13.1  Resolution  Advisory  Data  Structure  (RADS) 


The  data  structure  for  a  resolution  advisory  set  Is  described  in 
pseudocode  In  Section  13.5.  Some  of  the  data  fields  describe 
Intrinsic  properties  of  each  resolution  advisory  set  and  are 
"hardwired,"  while  others  depend  on  the  encounter  and  are 
computed  by  RAER.  The  fields  that  are  "hardwired"  are  shown  in 
Table  13-4. 

When  both  aircraft  are  expected  to  respond  to  resolution 
advisories,  there  Is  normally  one  "best  vertical"  resolution 
advisory  set.  This  "best  vertical"  resolution  advisory  set  can 
be  found  by  projecting  the  aircraft  ahead  eight  seconds  and 
giving  the  aircraft  on  top  a  climb  and  the  one  below  a  descend. 
For  the  resolution  advisories  that  maneuver  both  aircraft  In  the 
vertical  dimension,  the  vertical  maneuvers  are  not  "hardwired," 
but  are  computed  using  this  "eight  second  rule.”  The  same  Is 
not  done  when  only  one  aircraft  Is  maneuvered  because  It  may  be 
desirable  to  maneuver  one  aircraft  vertically  toward  another  to 
avoid  a  vertical  chase. 

The  "eight  second  rule"  as  described  above  is  used  only  on  the 
first  scan  In  which  vertical  resolution  advisories  are  selected 
for  a  pair  of  maneuvering  aircraft.  Once  vertical  advisories 
have  been  selected,  on  subsequent  scans  the  same  vertical  sense 
must  be  maintained. 

The  selection  of  the  "best  vertical"  resolution  advisories  for  a 
pair  of  aircraft  should  not  be  confused  with  the  selection  of 
the  "best"  resolution  advisory  set  for  a  conflict  pair.  The 
selection  of  the  "best  vertical"  advisories  only  determines 
which  vertical  advisory  should  be  considered  for  each  aircraft 
to  resolve  the  conflict. 
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TABLE  13-4 


FIELDS  IN  THE  RESOLUTION  ADVISORY  DATA 
STRUCTURES  THAT  ARE  "HARDWIRED" 


RESOLUTION  ADVISORY 

DATA  STRUCTURE  FIELD  INITIAL  VALUE 

CMDED_CMDED  Set  If  this  advisory  set  contains  advisories 

for  both  AC;  reset  otherwise 

CMDED  UNCMDED  Set  If  this  advisory  set  contains  advisories 

for  the  first  AC  only,  reset  otherwise 

HORIZ  Set  If  this  advisory  set  contains  a  horizontal 

advisory;  reset  otherwise 

HI  Horizontal  resolution  advisory  for  first  AC, 

or  null  If  this  AC  not  maneuvered 

H2  Horizontal  resolution  advisory  for  second  AC, 

or  null  if  this  AC  not  maneuvered 

INDEXl  Set  to  reference  the  appropriate  entries  In 

the  PSEP,  QSEP,  and  HMD  matrices  that 
correspond  to  the  horizontal  advisory  In  this 
advisory  set  for  the  first  AC 

INDEX2  Set  to  reference  the  appropriate  entries  in 

the  PSEP,  QSEP,  and  HMD  matrices  that 
correspond  to  the  horizontal  advisory  in  this 
advisory  set  for  the  second  AC 

INDEX3  Set  to  reference  the  appropriate  entries  In 

the  PSEP,  QSEP,  VMDA,  and  VMDB  matrices  that 
correspond  to  the  vertical  advisory  In  this 
advisory  set  for  the  maneuvered  AC,  regardless 
of  whether  one  or  both  AC  are  maneuvered 

MATPTR  Set  to  point  to  the  set  of  separation  matrices 

to  be  used  with  the  resolution  advisory  set. 

In  Two-alrcraft  Resolution  logic  there  is  only 
one  set  of  matrices.  There  may  be  two  sets  of 
matrices  In  the  Multi-aircraft  Resolution 
logic. 


RESOLUTION  ADVISORY 
DATA  SET  FIELD 

NXTADV 

SINGLE 

UNCMDEDjCMDED 

VERT 

VI 

V2 


TABLE  13-4 
(Concluded) 


INITIAL  VALUE 


Points  to  next  data  structure  in  list 

Set  If  this  advisory  set  has  only  single 
dimension  advisories;  reset  if  this  advisory 
set  has  double  dimension  advisories 

Set  if  this  advisory  set  contains  advisories 
for  the  second  AC  only;  reset  otherwise 

Set  if  this  advisory  set  contains  a  vertical 
advisory;  reset  otherwise 

Vertical  resolution  advisory  for  first  AC  if 
only  first  AC  maneuvered,  null  if  first  AC  not 
maneuvered,  or  uninitialized  if  both  AC 
maneuvered 

Vertical  resolution  advisory  for  second  AC  if 
only  second  AC  maneuvered,  null  if  second  AC 
not  maneuvered,  or  uninitialized  if  both  AC 
maneuvered 
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13.2 


Predicted  Separation  Calculations 


The  predicted  separation  matrices  contain  the  separations  that 
two  conflicting  aircraft  are  expected  to  achieve  by  responding 
to  resolution  advisories.  The  separation  values  are  computed  by 
performing  a  fast-time  simulation  and  modeling  the  performance 
of  the  aircraft.  This  simulation  begins  with  a  short  delay 
period  (to  account  for  communication  and  pilot  response  delays), 
during  which  only  sensed  turns  and  previous  advisories  are 
modeled.  This  Is  followed  by  a  maneuver  period,  during  which 
the  aircraft  are  modeled  as  responding  to  the  various  resolution 
advisory  sets  under  consideration  for  the  present  conflict. 

During  the  fast-time  simulation,  the  minimum  values  for 
three-dimensional  (3-D)  separation  (slant  range),  two- 
dimensional  horizontal  separation  (range),  and  vertical 
separation  are  recorded  In  the  predicted  separation  matrices  for 
the  various  combinations  of  maneuvers  modeled  for  the  aircraft. 
The  3-D  closest  approach  point,  horizontal  closest  approach 
point,  and  vertical  closest  approach  point  may  occur  at 
different  times. 

13.2.1  Predicted  Separation  Data  Structures 

The  predicted  separation  data  structures  consist  of  five 
matrices:  HMD,  VMDA,  VMDB,  PSEP,  and  QSEP.  The  first  four  of 
these  matrices  contain  minimum  separation  values:  horizontal 
separation  in  HMD,  vertical  separation  In  VMDA  and  VMDB,  and  3-D 
separation  In  PSEP.  The  QSEP  matrix  contains  3-D  separation 
values  for  a  particular  Instant  In  time. 

The  HMD  matrix  Is  a  3x3  array.  Each  element  represents  the 
minimum  horizontal  separation  for  a  particular  combination  of 
horizontal  flight  paths  for  the  two  aircraft.  For  computational 
efficiency,  the  square  of  the  range  Is  stored.  In  units  of 
nml^.  The  first  dimension  of  HMD  corresponds  to  the  three 
horizontal  maneuvers  turn  left  (TL),  continue  straight  (CS),  and 
turn  right  (TR)  for  one  aircraft.  The  second  dimension 
corresponds  to  the  same  three  horizontal  maneuvers  for  the  other 
aircraft.  Each  of  the  three  horizontal  maneuvers  for  one 
aircraft  combines  with  those  for  the  other  aircraft,  giving  a 
total  of  nine  combinations.  These  nine  combinations  model  all 
possible  horizontal  resolution  advisory  sets.  Negative 
horizontal  resolution  advisories  are  not  explicitly  modeled,  but 
are  considered  to  be  represented  by  the  CS  path. 
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All  nine  horizontal  combinations  are  not  always  formed.  When 
only  one  aircraft  Is  to  be  maneuvered,  only  the  CS  path  Is 
modeled  for  the  other  aircraft.  If  an  aircraft  has  a  positive 
horizontal  advisory  In  the  HMAN  field  of  Its  Conflict  Table 
Entry,  then  the  path  corresponding  to  the  opposite-sense 
positive  advisory  need  not  be  modeled,  since  such  an 
Incompatible  advisory  cannot  be  selected.  For  Instance,  If  an 
aircraft  has  a  previous  turn  left  advisory  In  Its  HMAN  field, 
then  the  turn  right  path  need  not  be  modeled.  In  the  case  of 
previous  negative  horizontal  advisories,  however,  no  paths  can 
be  eliminated,  since  they  are  all  needed  by  the  negative 
resolution  advisory  determination  logic. 

The  VMDA  matrix  Is  a  one-dlmenslonal  three-element  array.  Each 
element  represents  the  minimum  vertical  separation  for  a 
particular  combination  of  vertical  flight  paths  for  the  two 
aircraft.  Unlike  the  horizontal  advisories,  not  all 
combinations  of  vertical  resolution  advisories  are  valid; 
therefore,  only  a  total  of  three  combinations  is  considered. 
(Each  of  these  three  combinations  will  hereafter  be  referred  to 
as  a  vertical  "level.") 

Vertical  level  one  always  represents  both  aircraft  projected 
ahead  with  their  current  vertical  rates.  The  meaning  of  the 
other  two  levels  will  depend  upon  which  aircraft  are  to  be 
maneuvered.  If  both  aircraft  are  to  be  maneuvered,  then  level 
two  will  correspond  to  the  vertical  resolution  advisories  picked 
by  the  "eight  second  rule,"  as  described  previously  in  Section 
13.1,  and  level  three  will  correspond  to  the  negative  of  these 
resolution  advisories.  Note  that  negative  vertical  advisories 
are  explicitly  modeled  in  this  case.  If  only  one  of  the 
aircraft  Is  to  be  maneuvered,  levels  two  and  three  take  on 
different  meanings.  In  this  case,  vertical  level  two  will 
represent  a  descend  advisory  for  the  maneuvered  aircraft,  and 
level  three  will  represent  a  climb  advisory  for  that  aircraft. 
The  unmaneuvered  aircraft  will  be  projected  ahead  with  Its 
current  vertical  rate  for  all  three  levels.  Negative  vertical 
advisories  are  not  explicitly  modeled  in  this  case. 

There  Is  one  exception  to  the  above  rules  for  determining 
vertical  levels.  When  It  is  desired  to  model  a  descend  for  an 
aircraft  which  Is  less  than  a  distance  ATERN  above  the  terrain 
threshold,  a  don't  climb  Is  modeled  Instead.  Table  13-5 
summarizes  the  definitions  of  the  three  vertical  levels  for  all 
of  the  cases  described  above. 
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TABLE  13-5 


The  PSEP  matrix  is  a  3x3x3  array.  Each  element  represents  the 
minimum  3-D  separation  for  a  particular  combination  of  both 
horizontal  and  vertical  flight  paths  for  the  two  aircraft.  In 
computing  the  separation  values,  the  vertical  separation 
component  is  weighted  by  a  factor  of  WEIGHT.  As  was  the  case 
with  the  HMD  matrix,  the  square  of  each  separation  value  Is 
stored.  In  units  of  nml^.  The  first  two  dimensions  of  PSEP 
are  the  same  as  the  dimensions  of  HMD.  That  Is,  they  represent 
the  horizontal  flight  paths  which  are  modeled  for  the  two 
aircraft.  The  third  dimension  corresponds  to  the  three  vertical 
levels,  as  previously  described  for  the  VMDA  matrix.  For 
modeling  vertical-only  resolution  advisories,  aircraft  are 
considered  to  follow  the  CS  path  horizontally. 

The  VMDB  matrix  Is  also  a  one-dlmenslonal  three-element  array. 
Like  VMDA,  each  element  contains  a  vertical  separation  value  for 
one  of  the  three  vertical  levels.  Unlike  VMDA,  however,  the 
elements  of  VMDB  represent  achievable  separations,  rather  than 
absolute  minimum  separations,  for  single  vertical  advisories. 
Each  value  Is  computed  to  be  the  unweighted  vertical  component 
of  the  minimum  3-D  separation  for  the  vertical-only  maneuvers 
represented  by  the  level. 

The  QSEP  ("quick  separation")  matrix  Is  another  3x3x3  array. 

Each  element  Is  a  vertical-weighted  3-D  separation  value,  and 
the  dimensions  of  QSEP  are  defined  the  same  as  for  the  PSEP 
matrix.  When  the  aircraft  have  been  modeled  as  responding  to 
new  resolution  advisories  for  a  short  period  of  time  (defined  by 
the  QTIME  parameter),  the  Instantaneous  3-D  separation  values 
are  saved  In  the  QSEP  matrix.  Thus,  the  QSEP  matrix  represents 
a  "snapshot"  of  separation  values  shortly  after  the  aircraft 
have  begun  to  maneuver  In  response  to  resolution  advisories. 

QSEP  values  are  occasionally  used  as  a  final  tie-breaker  in 
choosing  the  best  resolution  advisory  set. 

13.2.2  Modeling  of  the  Delay  Period 


In  order  to  account  for  communication  and  pilot  response  delays, 
the  modeling  of  the  aircraft  begins  with  a  short  delay  period. 
The  delay  period  models  the  aircraft  for  a  constant  length  of 
time,  specified  by  the  DELAY  parameter.  During  this  period  It 
Is  assumed  that  the  advisories  being  considered  for  the  present 
conflict  will  not  yet  be  effective.  Therefore,  only  turns 
strongly  sensed  by  the  tracker  and  resolution  advisories  issued 
previously  will  affect  the  modeled  flight  paths.  If  any  such 
sensed  turn  or  previous  advisory  Is  In  effect  for  either 
aircraft,  then  nonlinear  flight  Is  assumed.  In  this  case,  the 
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delay  period  is  modeled  with  a  fast-time  simulation;  the  length 
of  each  time  step  la  specified  by  the  DELINT  parameter.  (DELAY 
should  always  be  an  even  multiple  of  DELINT.)  During  the  first 
half  of  the  delay  period,  any  sensed  turns  are  modeled  for  each 
aircraft.  During  the  last  half  of  the  delay  period,  the 
aircraft  are  modeled  as  responding  to  any  resolution  advisories 
which  are  currently  being  displayed  (as  recorded  In  the  VMAND 
and  HMAND  fields  of  the  Conflict  Table  Entries).  Such  previous 
advisories  are  modeled  only  during  the  delay  period. 

The  modeling  of  sensed  turns  and  previous  turn  left  and  turn 
right  advisories  during  the  delay  period  Is  performed  by 
assuming  a  constant  bank  angle,  defined  by  the  parameter  BANKA. 
Previous  negative  horizontal  advisories  are  not  explicitly 
modeled  and  do  not  contribute  to  nonlinear  flight.  Previous 
vertical  resolution  advisories  are  modeled  by  determining  a 
"final"  vertical  rate  which  the  aircraft  Is  to  achieve.  If  this 
final  vertical  rate  Is  different  from  the  aircraft's  current 
rate,  the  aircraft  is  accelerated  toward  the  final  rate  using 
one  of  the  parameters  ACCELC  or  ACCELD.  In  the  case  of  positive 
vertical  advisories,  the  final  rate  is  determined  by  one  of  the 
parameters  ZDUPF,  ZDUPS,  ZDDWNF,  or  ZDDWNS,  depending  on  the 
directional  sense  of  the  advisory  and  the  aircraft's  current 
velocity.  In  the  case  of  negative  vertical  resolution 
advisories  (Including  VSLs),  the  previous  advisory  may  contain 
both  upward  and  downward  components.  Here  the  current  vertical 
rate  and  a  pair  of  vertical  rate  limits  (chosen  from  Table  13-6) 
determine  the  final  vertical  rate. 

In  the  event  that  neither  aircraft  has  a  sensed  turn  nor  a 
previous  resolution  advisory,  then  linear  flight  is  assumed 
during  the  delay  period.  In  this  case,  both  aircraft  are  simply 
projected  straight  ahead  for  DELAY  seconds,  using  their  current 
velocity  components. 

During  the  modeling  of  the  delay  period,  only  one  flight  path  Is 
modeled  for  each  aircraft.  The  result  of  this  modeling  Is  a  set 
of  four  minimum  separation  values;  PSEPI,  HMDI,  VMDAI,  and 
VMDBI.  These  values  are  used  to  Initialize  all  elements  of  the 
PSEP,  HMD,  VMDA,  and  VMDB  arrays,  respectively,  for  the  modeling 
of  the  maneuver  period. 

13.2.3  Modeling  of  the  Maneuver  Period 


The  maneuver  period  la  modeled  with  a  fast-time  simulation.  In  a 
series  of  time  steps.  The  length  of  each  step  Is  given  by  the 
TIMINT  system  parameter,  which  Is  chosen  to  be  an  Integral 
divisor  of  the  sensor  scan  time  (SCANT).  During  the  maneuver 
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TABLE  13-6 


MAXIMUM  AND  MINIMUM  VERTICAL  RATE  PARAMETERS  FOR 
MODELING  NEGATIVE  VERTICAL  RESOLUTION  ADVISORIES 


DON'T  CLIMB  OR 

LIMIT  CLIMB 

RESOLUTION  ADVISORY 

MAXIMUM  VERTICAL 
RATE  (ZDMAX) 

Don' t  Climb 

0 

Limit  Climb  500  ft/mln 

V500 

Limit  Climb  1000  ft/mln 

VlOOO 

Limit  Climb  2000  ft/mln 

V2000 

DON'T  DESCEND  OR 
LIMIT  DESCENT 
RESOLUTION  ADVISORY 


MINIMUM  VERTICAL 
RATE  (ZDMIN) 


Don't  Descend 


0 


Limit  Descent  500  ft/raln  -V500 
Limit  Descent  1000  ft/mln  -VlOOO 
Limit  Descent  2000  ft/mln  -V2000 
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period,  multiple  flight  paths  are  modeled  for  each  aircraft,  as 
previously  explained.  The  expected  response  of  the  aircraft  to 
each  resolution  advisory  Is  modeled,  and  the  minimum  separation 
values  between  the  aircraft  are  computed.  Resolution  advisories 
are  modeled  In  the  same  way  as  described  for  previous  advisories 
during  the  delay  period  (see  Section  13.2.2),  except  that  VSLs 
are  never  modeled  during  the  maneuver  period.  As  the  predicted 
positions  and  velocities  are  determined,  certain  of  these  values 
are  saved  In  the  Resolution  Advisory  Projected  Position  (RAPP) 
Table  to  be  used  by  the  Domino  Feature  (see  Section  13.4.2.4). 
All  elements  of  the  RAPP  Table  are  set  to  an  uninitialized  value 
before  the  predicted  separation  calculations  begin.  This  Is 
done  so  that  If  the  domino  logic  tries  to  use  values  that  have 
not  been  calculated,  this  condition  can  be  recognized  and  the 
projection  calculations  may  then  be  performed. 

When  QTIME  seconds  have  passed  In  the  modeling  of  the  maneuver 
period,  the  Instantaneous  values  of  3-D  separation  for  all 
combinations  of  flight  paths  are  saved  In  the  QSEP  matrix,  as 
previously  explained.  These  values  are  used  In  certain  cases  as 
a  final  tie-breaker  In  determining  the  best  resolution 
advisories  (see  Section  13.4.3). 

The  maneuver  period  Is  modeled  for  a  fixed  length  of  time, 

MANTM.  MANTM  Is  calculated  basically  as  follows:  First,  the 
time  to  3-D  closest  approach  (vertical  weighted)  Is  calculated 
after  the  delay  period,  assuming  straight  flight  for  each 
aircraft.  To  this  value  a  parameter  (TCADEL)  Is  added.  This 
result  Is  replaced  by  a  fixed  value  If  the  aircraft  are  slow- 
closing.  Next,  an  upper  limit  Is  applied.  This  limit  Is 
computed  so  as  to  not  allow  either  aircraft  to  be  modeled 
through  a  turn  of  more  than  TURNAl,  nor  to  allow  both  aircraft 
to  be  modeled  through  a  combined  turn  of  more  than  TURNA2. 
Finally,  fixed  upper  and  lower  limits  of  MTUL  and  MTLL, 
respectively,  are  applied. 

For  some  geometries  the  aircraft  will  still  be  coverging  at  the 
end  of  MANTM.  For  these  geometries,  the  measured  minimum 
separation  will  be  larger  than  the  true  closest  approach. 
Separate  tests  are  applied  to  determine  3-D,  horizontal,  and 
vertical  convergence. 

The  VMDA  matrix  Is  used  for  determining  If  negative  resolution 
advisories  give  sufficient  separation.  Negative  vertical 
resolution  advisories  should  not  be  Issued  that  will  allow  the 
aircraft  to  converge.  Therefore,  an  entry  In  VMDA  Is  set  to 
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zero  If  vertical  convergence  is  indicated.  Likewise,  if 
three-dimensional  convergence  is  indicated  at  MANTM,  then  PSEP 
is  set  to  zero  if  the  resolution  advisory  set  contains  a 
horizontal  maneuver.  For  vertical  maneuvers  only,  PSEP  is 
calculated  by  a  three-dimensional  miss  distance  formula. 
Similarly,  if  horizontal  convergence  is  indicated  at  MANTM,  then 
HMD  is  computed  from  a  horizontal  miss  distance  formula  for  the 
center  element  of  the  HMD  matrix  (no  horizontal  maneuvers)  or 
set  to  zero  for  any  other  element  (at  least  one  horizontal 
maneuver) . 

13.3  Negative  Resolution  Advisories  Evaluation 

The  RAER  logic  selects  positive  resolution  advisories  in  the 
horizontal  or  vertical  dimension  and  then,  in  some  cases, 
modifies  those  resolution  advisories  to  negative.  If  RAER 
determines  that  negative  resolution  advisories  provide 
sufficient  separation,  the  NEGATIVE  flag  is  set  in  the 
Resolution  Advisory  Data  Structure. 

13.3.1  Horizontal  and  Vertical  Negative  Resolution  Advisories 


Reference  to  the  negative  of  a  resolution  advisory  always  means 
the  negative  of  the  opposite  direction  advisory.  That  is,  the 
negative  of  a  turn  left  is  don't  turn  right.  The  negative  of 
turn  right  is  don't  turn  left.  The  negative  of  climb  is  don't 
descend,  and  the  negative  of  descend  is  don't  climb. 

When  the  vertical  dimension  has  been  selected  for  resolution, 
negative  vertical  resolution  advisories  are  selected  if  the 
vertical  predicted  separation  at  the  time  a  pilot  responds  is 
greater  than  the  positive  resolution  advisory  altitude 
separation  (ASEP)  and  the  aircraft  will  not  converge  to  less 
than  ASEP  during  the  projection  Interval.  If  both  aircraft  are 
maneuvered,  negative  vertical  advisories  are  explicitly 
modeled.  This  is  not  true  if  only  one  aircraft  is  maneuvered. 

If  only  one  aircraft  is  maneuvered,  both  the  climb  and  descend 
advisories  will  be  examined.  If  the  advisory  will  maneuver  that 
aircraft  into  the  unmaneuvered  aircraft,  then  the  negative  of 
that  advisory  is  not  acceptable,  since  the  negative  advisory 
would  still  allow  the  aircraft  to  maneuver  into  the  unmaneuvered 
aircraft.  If  the  advisory  will  maneuver  the  aircraft  away  from 
the  unmaneuvered  aircraft,  then  the  separation  achieved  by  the 
positive  advisory  is  checked.  If  the  positive  sense  of  the 
advisory  will  prevent  the  aircraft  from  coming  closer  than  ASEP, 
then  the  negative  is  acceptable,  since  the  negative  is 
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essentially  a  level-off  advisory  In  this  particular  altitude 
geometry.  The  negative  Is  acceptable  only  If  the  unmaneuvered 
aircraft  does  not  have  a  large  vertical  rate  towards  the 
maneuvered  aircraft. 

When  the  horizontal  dimension  has  been  selected  for  resolution, 
negative  horizontal  resolution  advisories  are  selected  If  the 
horizontal  predicted  separation  along  each  of  the  possible 
response  paths  Is  greater  than  the  positive  resolution  advisory 
horizontal  miss  distance  threshold  (MDTHSQ).  To  check  If 
negative  horizontal  resolution  advisories  give  sufficient 
separation,  four  HMD  values  must  be  examined  If  both  aircraft 
are  maneuvered,  and  two  HMD  values  must  be  examined  If  only  one 
aircraft  la  maneuvered. 

If  both  aircraft  are  maneuvered,  negative  advisories  are  not 
selected  unless  the  predicted  separations  are  greater  than 
MDTHSQ  for  all  of  the  following  cases: 

1.  Both  aircraft  perform  the  positive  maneuver  being 
evaluated 

2.  Either  aircraft  performs  the  positive  maneuver;  the 
other  continues  straight 

3.  Neither  aircraft  performs  the  positive  maneuver 

For  example.  If  turn  left/turn  left  Is  the  advisory  set  being 
examined,  then  the  HMD  values  of  turn  left/turn  left,  turn 
left/continue  straight,  continue  straight/turn  left  and  continue 
straight/continue  straight  must  all  be  greater  than  MDTHSQ  If 
the  NEGATIVE  flag  Is  to  be  set  Indicating  a  don't  turn 
right/don't  turn  right  advisory  combination  is  acceptable  for 
resolution. 

If  only  one  aircraft  Is  maneuvered,  the  predicted  separation 
values  of  two  HMD  entries  are  checked.  If  turn  left  Is  the 
advisory  being  examined,  then  the  HMD  value  of  the  turn 
left/continue  straight  and  continue  straight/continue  straight 
advisories  are  checked  to  determine  If  a  don't  turn  right  would 
be  a  sufficient  advisory  to  the  maneuvered  aircraft.  The  value 
of  MDTHSQ  Is  modified  (Increased)  If  either  aircraft  Is  turning. 

Double  dimension  advisories  are  not  checked  for  the  possibility 
of  giving  negative  advisories.  When  single  dimension  advisories 
are  checked  for  negatives  being  sufficient,  a  check  for  positive 
or  negative  advisories  to  both  aircraft  (assuming  both 
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maneuvered)  Is  always  made.  The  logic  will  not  Issue  a  positive 
advisory  to  one  aircraft  and  a  negative  to  the  other,  except  for 
the  one  case  where  the  aircraft  to  receive  a  descend  advisory  Is 
less  than  ATERN  feet  above  the  terrain  threshold.  In  this  case 
the  BELOWlOOO  flag  Is  set.  Indicating  that  the  descend  should  be 
changed  to  a  don't  climb.  The  Hi,  Vl,  H2,  and  V2  fields  of  the 
selected  resolution  advisory  should  be  modified.  If  necessary, 
because  of  the  NEGATIVE  flag  or  the  BELOWlOOO  flag. 

13.3.2  Vertical  Speed  Limit  (VSL)  Advisories  Evaluation 

If  negative  vertical  resolution  advisories  are  selected  for  both 
aircraft,  additional  logic  determines  If  a  limit  vertical  rate 
advisory  can  be  used  to  resolve  the  conflict.  That  Is,  will  a 
"limit  descent  to  some  rate”  suffice  versus  a  don't  descend 
(l.e.  limit  vertical  rate  to  zero).  VSL  advisories  are 
considered  to  be  a  subset  of  negative  vertical  resolution 
advisories. 

The  desired  vertical  speed  limit  is  computed  based  on  the 
current  altitude  separation,  current  vertical  velocity,  expected 
pilot  delay  time,  and  desired  separation  at  the  projected 
closest  separation  time.  Speed  limits  are  computed  for  each 
aircraft  assuming  that  there  Is  no  change  In  the  direction  and 
velocity  of  the  other  aircraft.  To  receive  a  VSL,  an  aircraft 
must  be  maneuvering  vertically  faster  than  the  minimum  rate 
(MRATE)  and  the  direction  of  the  aircraft's  current  vertical 
velocity  must  be  towards  the  other  aircraft. 

VSLs  are  computed  Individually  for  each  aircraft  of  the  pair. 
Consequently,  only  one  or  both  may  receive  VSLs  or  different 
VSLs  may  be  given  to  each  one.  The  computed  VSL  Is  rounded  down 
to  2000  ft/mln,  1000  ft/mln,  or  500  ft/mln.  If  a  VSL  resolution 
advisory  Is  selected,  it  Is  assigned  to  the  vertical  field  In 
the  Resolution  Advisory  Data  Structure. 

13.4  Features  Evaluation 


After  determining  which  subset  of  the  master  list  of  potential 
resolution  advisories  Is  applicable  to  the  subject  conflict 
pair,  the  subset  must  then  be  reduced  to  a  single  advisory  set 
that  will  resolve  the  conflict.  The  first  step  In  this 
reduction  process  was  calculating  the  projected  separations  In 
response  to  the  various  resolution  advisories.  Ihe  projected 
separations  were  then  used  to  determine  If  the  negative  of  any 
of  the  single  dimension  advisory  sets  will  provide  sufficient 


13-18 


separation.  Then  the  projected  separations  and  the  response 
paths  are  used  to  determine  which  advisory  set  will  resolve  the 
conflict  better  than  the  other  advisory  sets. 

The  resolution  advisory  sets  are  evaluated  by  applying  a  number 
of  sequential  tests,  called  features.  If  a  feature  Is  true 
(l.e.  passes  the  test)  for  a  given  advisory  set  then  the  feature 
Is  said  to  be  "set."  The  outcome  of  the  tests  may  depend  on  the 
geometry  of  the  encounter,  the  speeds  of  the  aircraft,  the 
predicted  separation,  or  many  other  factors.  The  pseudocode  for 
the  Relative  Features  Evaluation  Process  in  Section  13.5  shows 
these  tests  In  order  of  precedence.  Tables  13-7  and  13-8 
provide  the  logic  for  the  resolution  advisory  compatibility  and 
reinforcement  checks,  which  are  used  by  some  of  the  features. 

Although  alternative  Implementations  are  possible,  this 
discussion  refers  to  the  tests  as  Individual  routines  that 
operate  on  the  list  of  resolution  advisories.  Each  test  has  a 
weight  associated  with  It,  the  most  Important  test  having  the 
highest  weight.  These  weights  are  stratified  so  that  the  weight 
of  a  test  Is  greater  than  the  sum  of  the  weights  for  the  less 
Important  tests.  This  could  be  accomplished  by  using  sequential 
powers  of  two  for  the  weights.  When  a  resolution  advisory 
satisfies  or  passes  a  test  or  feature.  Its  VALUE  field  Is 
Increased  by  the  weight  for  that  test.  The  resolution  advisory 
with  the  highest  number  in  its  VALUE  field  Is  considered  the 
best  resolution  advisory.  The  RADS  data  structure  Is  general 
enough  to  allow  an  efficient  Implementation  In  most  programming 
languages.  The  Implementation  should  be  made  flexible  enough  to 
allow  new  tests  to  be  added  and  the  list  reordered  without  a 
major  redesign. 

To  reduce  computation  time,  the  list  could  be  pruned  after  some 
of  the  tests.  For  example,  the  test  that  decides  whether  to 
favor  single  or  double  resolution  advisories  is  guaranteed  to 
cut  the  list  to  about  half  of  its  size,  if  all  of  the  previous 
tests  are  equal.  By  eliminating  all  of  the  resolution 
advisories  that  are  not  tied  with  the  highest  value,  the  amount 
of  computer  processing  time  could  be  reduced.  Whether  or  not 
this  savings  Is  significant  depends  on  the  implementation.  This 
pruning  of  the  list  can  be  done  only  after  all  of  the  features 
with  higher  weights  have  been  evaluated. 

13.4.1  Absolute  Features 


The  first  three  features,  the  Deliverable,  Dimension  Available 
and  Manuevered/Unmanuevered  Conflict  Features,  are  called 
absolute  features.  As  the  name  absolute  implies,  each  of  these 
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features  must  be  set  true  for  the  resolution  advisory  set  that 
Is  selected  to  resolve  the  conflict  pair.  If  none  of  the 
advisory  sets  has  all  three  absolute  features  set,  then  no 
advisory  set  Is  selected  to  resolve  the  conflict. 

13.4.1.1  Resolution  Advisory  Compatibility  and  Dellverablllty 

The  Deliverable  Feature  determines  If  the  resolution  advisories 
can  be  delivered  to  the  aircraft.  This  feature  Is  set  true  If, 
on  the  first  scan  that  advisories  are  selected  for  a  conflict 
pair,  either  the  advisories  are  flagged  as  negatives  or  they 
provide  a  minimum  separation  greater  than  that  which  would  be 
obtained  If  no  advisories  were  sent  to  the  aircraft.  On 
subsequent  scans  of  advisory  selection,  this  feature  Is 
automatically  set  true. 

The  Dimension  Available  Feature  determines  If  the  resolution 
advisories  will  be  accepted  by  the  ATARS  avionics.  This  feature 
Is  set  true  only  If  the  advisories  for  both  aircraft  are 
compatible  with  all  other  advisories  previously  selected  for 
each  of  the  aircraft.  The  compatibility  logic  in  Table  13-7  is 
used  by  this  feature. 

The  Manuevered/Unmanuevered  Conflict  Feature  checks  for  a 
maneuvered  aircraft  In  the  current  conflict  being  unmanuevered 
In  another  conflict  pair.  If  this  situation  Is  detected,  then 
this  feature  Is  reset  for  any  advisory  sets  that  have  a 
component  In  the  same  dimension  as  that  used  to  resolve  the 
previous  conflict.  This  is  done  because  the  resolution  for  the 
previous  pair  was  based  on  one  of  the  aircraft  not  maneuvering. 
It  Is  not  yet  known  how  a  maneuver  would  affect  the  previous 
conflict . 

The  Deliverable  Feature  is  the  only  absolute  feature  evaluated 
when  RAER  Is  called  by  the  Conflict  Resolution  Data  Task.  When 
RAER  Is  called  from  the  Master  Resolution  Task,  all  three 
absolute  features  must  be  evaluated. 

If  either  or  both  of  the  aircraft  In  a  conflict  are  also  In  one 
or  more  other  conflicts,  then  It  is  possible  that  resolution 
advisories  given  to  the  aircraft  for  the  other  conflicts 
restrict  the  selection  of  advisories  for  the  current  conflict  to 
the  point  where  none  of  the  potential  resolution  advisory  sets 
has  all  of  the  absolute  features  set.  If  this  occurs,  then  the 
multi-aircraft  resolution  logic  is  used  to  attempt  to  select 
resolution  advisories  for  the  pair.  The  multi-aircraft 
resolution  logic  will  not  be  performed  when  RAER  Is  called  by 
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the  Conflict  Resolution  Data  Task.  This  Is  ensured  by 
overriding  the  outcome  of  the  Deliverable  Feature,  If  this  Is 
necessary  to  obtain  a  resolution  advisory  set  with  all  absolute 
features  set  to  true.  The  multi-aircraft  logic  can  be  performed 
only  If  both  aircraft  are  to  be  maneuvered.  Otherwise  all 
possible  resolution  advisory  sets  have  already  been  examined. 

13.4.1.2  Multi-aircraft  Resolution  Logic 

The  multi-aircraft  resolution  logic  first  determines  why  no 
advisory  sets  have  all  absolute  features  set.  For  any  advisory 
sets  with  the  Deliverable  and  Dimension  Available  Features  set, 
the  Maneuvered/Unmaneuvered  Conflict  Feature  Is  evaluated  using 
the  multi-aircraft  definition.  If  all  absolute  features  are  set 
true  for  any  advisory  sets  after  the  re-evaluatlon,  then 
resolution  advisories  can  be  given  this  scan.  Otherwise, 
additional  logic  Is  executed  In  an  attempt  to  Increase  the 
number  of  advisory  sets  being  examined  for  selection. 

If  only  one  aircraft  Is  to  be  maneuvered  for  the  current 
conflict,  then  all  possible  resolution  advisory  sets  have  been 
examined.  Attempts  to  resolve  the  pair  are  delayed  until  later 
this  scan  or  until  the  next  scan.  However,  RABR  will  not  be 
able  to  select  advisories  for  the  current  conflict  pair  until 
the  conditions  preventing  advisory  selection  change. 

If  both  of  the  aircraft  In  the  current  conflict  are  to  be 
maneuvered,  then  the  multi-aircraft  resolution  logic  looks  at 
vertical  advisories  other  than  the  "best  vertical”  set.  If  the 
aircraft  are  currently  within  ZCARE  feet  vertically,  then 
vertical  advisories  opposite  to  the  "best  vertical"  are 
examined.  If  the  aircraft  are  currently  separated  by  more  than 
ZCARE,  both  aircraft  are  given  the  same  vertical  advisory.  Both 
climb  and  descend  to  each  aircraft  are  examined.  All  possible 
double  dimension  advisory  sets  are  also  considered. 

The  absolute  features  for  the  new  advisory  sets  are  then 
evaluated  using  the  multi-aircraft  definition  of  the 
Maneuvered/Unmaneuvered  Conflict  Feature.  If  any  advisory  set 
has  all  absolute  features  set,  then  resolution  advisories  will 
be  selected  this  scan.  Otherwise,  resolution  Is  delayed. 

13.4.2  Relative  Features 

The  following  features  are  called  relative  features.  They  are 
used  only  to  select  one  potential  resolution  advisory  set  over 
another  as  the  "better”  set  of  resolution  advisories.  None  of 
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these  features  must  necessarily  be  set  true  for  the  advisory  set 
that  Is  selected  to  resolve  the  pair. 

The  relative  features  evaluate  such  things  as  the  projected 
separation  against  certain  thresholds,  the  current  separations 
against  certain  thresholds,  and  the  current  horizontal  or 
vertical  velocities  against  the  other  aircraft  or  against 
certain  thresholds.  Also  evaluated  Is  an  advisory's  ability  to 
reinforce  the  advisory  given  to  this  pair  on  the  previous  scan, 
advisories  given  to  either  aircraft  from  other  ATARS  sites  or 
BCAS,  and  the  turn  status  of  the  aircraft. 

13.4.2.1  Predicted  Separation  Dependent  Features 

Some  of  the  features  examine  the  predicted  separation  In 
response  to  advisories.  The  top  priority  relative  feature  (PSEP 
GE  SEPl)  checks  for  separation  greater  than  a  minimum  desirable 
separation.  Any  advisory  set  providing  at  least  this  separation 
has  this  feature  set. 

A  lower  priority  feature  (PSEP  GE  SEP2)  checks  for  a  larger 
predicted  separation,  SEP2.  There  are  two  SEP2  values,  which 
are  computed  dynamically.  One  value  Is  used  for  single  dimension 
advisories  and  the  other  for  double  dimension  advisories.  Each 
value  Is  a  percentage  of  the  maximum  separation  provided  by  any 
single  (double)  dimension  advisory  with  all  absolute  features 
set . 

Two  low  priority  features  consider  the  predicted  miss  distance 
In  the  resolution  dimension.  If  a  vertical  advisory  set  will 
provide  large  separation,  the  Big  Vertical  Miss  Distance  Feature 
Is  set.  If  a  horizontal  advisory  set  will  provide  large 
separation,  the  Big  Horizontal  Miss  Distance  feature  Is  set. 
These  two  features  provide  the  only  exception  to  the  rule  that 
all  features  have  different  weight.  If  either  feature  Is  set, 
the  other  feature  Is  also  set.  Ihls  effectively  gives  both 
features  the  same  weight. 

13.4.2.2  Aircraft  Geometry  and  Velocity  Dependent  Features 

Certain  relative  features  consider  the  conflict  pair's 
geometry.  If  one  aircraft  la  not  maneuvered  and  that  aircraft 
has  a  large  vertical  velocity  or  a  speed  much  greater  than  that 
of  the  other  aircraft,  then  the  Unmaneuvered  With  Large  Vertical 
Rate  Feature  or  the  Fast  Unmaneuvered/Slow  Maneuvered  Feature  Is 
set  for  those  resolution  advisory  sets  containing  double 
dimension  advisories. 
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Another  feature  tests  the  speed  of  each  aircraft.  If  either 
maneuvered  aircraft  has  a  large  velocity  or  If  both  aircraft  are 
slow,  then  all  PRAs  with  horizontal  advisories  have  the  Speed 
Check  Feature  set. 

If  either  of  the  aircraft  Is  receiving  a  terrain  or  obstacle 
alert,  the  Terrain  Or  Obstacle  Alert  Feature  Is  set  true  for  all 
horizontal-only  resolution  advisory  sets. 

13.4.2.3  Aircraft  Maneuverability  Dependent  Features 

Some  of  the  features  consider  the  aircraft’s  maneuverability 
with  respect  to  horizontal  turn  status  and  vertical  rate  status 
and  with  respect  to  previous  resolution  advisories. 

If  either  of  the  maneuvered  aircraft  has  a  previous  horizontal 
advisory,  then  the  Reinforce  Resolution  Advisory  From  Non- 
Connected  Site  or  EGAS  Feature  or  the  Reinforces  Prior 
Resolution  Advisories  Feature  Is  set  true  for  any  advisory  set 
with  a  compatible  horizontal  resolution  advisory.  Similarly, 
the  Reinforces  Tbrn  Feature  Is  set  true  for  any  advisory  set 
with  a  horizontal  maneuver  that  reinforces  a  sensed  turn  for 
either  maneuvered  aircraft.  The  logic  In  Tables  13-9  and  13-10 
Is  used  by  these  and  other  features  to  determine  compatibility 
of  horizontal  advisories  with  turn  status  and  vertical 
advisories  with  vertical  velocity. 

13.4.2.4  Domino  Feature 


When  an  aircraft  Is  given  a  resolution  advisory.  It  is  possible 
that  by  executing  that  maneuver,  the  aircraft  will  be  directed 
Into  another  conflict  requiring  resolution  advisories.  This 
type  of  conflict,  caused  by  a  resolution  advisory,  is  called  a 
domino  conflict.  If  the  second  conflict  begins  before  the  first 
conflict  Is  resolved,  then  there  is  a  multi-aircraft  conflict. 

It  Is  always  desirable  to  avoid  domino-created  multi-aircraft 
conflicts,  if  at  all  possible.  A  way  to  avoid  a  domino-caused 
multi-aircraft  conflict  Is  to  model  an  aircraft's  response  to  a 
resolution  maneuver  and  determine  if  a  conflict  requiring 
resolution  advisories  will  be  created  with  another  aircraft 
during  the  time  the  aircraft  Is  responding  to  the  resolution 
advisory.  Then,  If  there  Is  more  chan  one  set  of  acceptable 
resolution  advisories  for  resolving  a  conflict,  the  set  of 
resolution  advisories  chat  does  not  cause  a  domino 
multi-aircraft  conflict  should  be  the  set  of  resolution 
advisories  chosen.  Logic  that  performs  Che  checks  for  detecting 
a  domino-caused  multl^lrcraf t  conflict  Is  called  the  domino 
logic. 


13-25 


TABLE  13-9 


AIRCRAFT  TURN  STATUS  VERSUS 
HORIZONTAL  RESOLUTION  ADVISORY  COMPATIBILITY  LOGIC 


AC  TURN  HORIZONTAL  RESOLUTION  ADVISORY 


STATUS 

STL 

$tr 

Sdtr 

Sdtl 

Snullres 

SNORES 

iSTRNGLFT 

Strcs^ 

Sfalse 

Strue 

Sfalse 

Strue 

Strue 

iSTRNGRGT 

Sfalse 

Strue 

Sfalse 

Strue 

Strue 

Strue 

ALL  OTHERS 

Strue 

Strue 

Strue 

Strue 

Strue 

Strue 

^iniUE  -  compatible 
iFALSE  -  Incompatible 


TABLE  13-10 


AIRCRAFT  VERTICAL  VELOCITY  VERSUS 
VERTICAL  RESOLUTION  ADVISORY  COMPATIBILITY  LOGIC 


AC  VERTICAL  VERTICAL  RESOLUTION  ADVISORY 


VELOCITY 

"iCL 

$DES 

$DDES 

$DCL 

JNULLRES 

iNORES 

GREATER  THAN  ZDTH 

$true1 

i FALSE 

$TRUE 

J FALSE 

$TRUE 

$TRUE 

BETWEEN  AND 
INCLUDING 
-ZDTH  &  ZDTH 

tTRUE 

iTRUE 

iTRUE 

$TRUE 

iTRUE 

$TRUE 

LESS  THAN  -ZDTH 

tFALSE 

$TRUE 

iFALSE 

$TRUE 

$TRUE 

$TRUE 

^iTRUE  -  compatible 
$FALSE  -  incompatible 
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The  domino  logic  la  called  by  the  RAER  during  evaluation  of  the 
relative  features.  Two  features  are  controlled  by  the  outcome 
of  the  domino  logic.  The  most  desirable  situation,  and 
therefore  the  higher  priority  of  the  domino  features,  Is  for 
neither  aircraft  to  be  predicted  as  being  involved  In  a  domino 
conflict  because  of  the  subject  resolution  advisories.  The  next 
domino  feature  Is  set  if  only  one  aircraft  Is  predicted  to  be  In 
a  domino  conflict  because  of  response  to  Its  resolution 
advisory.  Ihe  remaining  possibilities  are  that  both  aircraft 
are  predicted  to  be  In  a  domino  conflict  because  of  their 
resolution  advisories,  or  that  domino  logic  is  not  performed  for 
this  pair  of  aircraft.  In  these  two  cases,  neither  of  the 
domino  features  Is  set. 

The  domino  logic  must  determine  all  potential  resolution 
advisories  available  to  each  aircraft.  The  potential  resolution 
advisories  are  needed  by  the  Domino  Coarse  Screen  Filter 
(Section  13.4.2.4.2)  to  determine  the  extent  of  the  search 
limits.  This  logic  selects  all  aircraft  that  are  within  the 
search  limits  and  creates  a  Potential  Domino  Conflict  List  for 
each  of  the  aircraft  requiring  resolution  advisories. 

To  determine  If  a  given  resolution  advisory  will  cause  an 
aircraft  to  come  Into  conflict  with  another  aircraft,  the 
aircraft's  path  In  response  to  the  resolution  advisory  must  be 
modeled.  This  was  done  when  the  predicted  separation 
calculations  were  performed.  The  projected  positions  and 
velocities  at  four  points  (one,  two,  three,  and  four  scans  after 
the  delay  period)  were  stored  In  the  Resolution  Advisory 
Projected  Position  (RAPP)  Table.  The  domino  logic  compares 
these  values  to  the  projected  positions  and  velocities  of 
aircraft  from  the  Potential  Domino  Conflict  List  using  a 
shortened  detection  logic.  (Previous  resolution  advisories  and 
tracker  sensed  turns  will  be  modeled  for  aircraft  on  the 
Potential  Domino  Conflict  List  In  the  same  way  that  these 
maneuvers  were  modeled  for  the  subject  aircraft.)  Since  the 
only  concern  of  the  domino  logic  Is  for  a  conflict  requiring 
resolution  advisories  being  created,  the  resolution  advisory 
checks  are  the  only  checks  of  the  detection  logic  performed.  If 
a  domino  conflict  Is  determined  with  any  aircraft  on  the 
Potential  Domino  Conflict  List,  then  the  remainder  of  the  list 
need  not  be  checked  for  another  domino  conflict  caused  by  the 
same  resolution  advisory.  The  subject  resolution  advisory  is 
flagged  as  causing  a  domino  conflict.  The  domino  checks  then 
begin  for  the  next  resolution  advisory. 
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The  first  check  performed  in  Che  domino  logic  Is  to  determine 
which  aircraft  la  (are)  maneuvered.  This  can  be  done  by 
examining  the  CMDEDJUNCMDED  and  Che  UNCMDED_CMDED  flags  of  the 
first  potential  resolution  advisory.  This  Information  Is  used 
in  the  Domino  Coarse  Screen  Filter. 

The  Potential  Resolution  Advisory  Domino  Status  Variables  are 
set  by  cycling  through  all  the  potential  resolution  advisories 
that  have  all  absolute  features  set  end  whose  total  value  Is 
tied  for  the  highest  valued  resolution  advisory  set.  There  Is 
only  one  status  variable  for  negative  horlsontal  resolution 
advisories,  since  a  don't  turn  left  and  don't  turn  right  ere 
both  equivalent  to  continue  straight. 

The  Domino  Coarse  Screen  Filter  determines  a  list  of  potential 
domino  conflict  aircraft  for  each  of  the  subject  aircraft  that 
Is  to  receive  a  resolution  advisory.  The  Domino  Detection 
Filter  checks  each  potential  reaolutlon  advisory  for  causing  a 
domino  conflict  with  an  aircraft  on  the  Potential  Domino 
Conflict  List. 

13. A. 2. 4.1  Domino  Logic  Data  Structures 

There  are  two  data  structures  used  by  the  domino  logic.  Both 
are  described  in  the  pseudocode  In  Section  13.5.  One  data 
structure  (PRADSVVBL)  Is  associated  with  each  maneuvering 
aircraft  In  the  subject  conflict  pair.  The  other  data  structure 
(PDC_LIST)  Is  associated  with  each  aircraft  on  the  Potential 
Domino  Conflict  (PDC)  List. 

The  data  structure  associated  with  the  subject  aircraft  contains 
Information  on  the  potential  resolution  advisories  for  that 
aircraft  sad  their  status  In  terms  of  the  domino  logic.  All  of 
the  Potential  Resolution  Advisory  Status  Variables  are 
Initialized  to  $NOTPRA  (not  a  £otentlal  resolution  advisory). 

As  the  Domino  Coarse  Screen  Filter  examines  the  RAD?,  those 
status  variables  corresponding  to  RADS  that  have  the  potential 
to  be  selected  for  resolution  are  set  to  $DOMNP  (domino  not  yet 
processed).  Those  advisories  with  status  $DOMNP  are  use?  to 
determine  the  domino  coarse  screen  search  limits. 

As  the  Domino  Detection  Filter  processes  the  aircraft  on  the  PDC 
List,  the  status  variables  having  the  state  $DOMNP  transition  to 
the  state  tDOMCNC  (domino  £onflict  not  £aused  by  this  resolution 
advisory)  or  $DOMCC  (^omlno  conflict  £aused  by  this  resolution 
advisory)  as  appropriate.  ifTen  the  domino  features  are  set  for 
each  RADS  based  on  the  final  state  of  the  status  variables. 
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The  second  data  structure  Is  associated  with  each  aircraft  on 
the  Potential  Domino  Conflict  List.  The  data  structure  points 
to  the  State  Vector  of  the  aircraft,  where  the  Domino  Object 
Projected  Positions  (DOPP)  values  are  found.  These  values  are 
used  In  the  Domino  Detection  Filter.  The  data  structure  dlso 
points  to  the  next  aircraft  on  the  PDC  list. 

The  data  structure  for  the  PDC  aircraft  contains  resolution 
advisory  status  varlbles.  These  variables  are  Initialized  to 
JNOTTEST  (this  advisory  not  tested  for  causing  a  domino  conflict 
with  this  aircraft).  After  domino  detection  Is  performed 
between  a  subject  and  object  aircraft  for  a  resolution  advisory, 
the  appropriate  status  variable  is  set  to  either  JNODOMC  (no 
domino  conflict  caused  by  this  advisory  with  this  aircraft)  or 
SDOMC  (domino  £onfllct  caused  by  this  advisory  with  this 
aircraft) . 


13.4.2.4.2  Domino  Coarse  Screen  Filter 


The  Domino  Coarse  Screen  Filter  determines  a  list  of  potential 
domino  conflict  aircraft  for  each  maneuvered  aircraft  of  the 
subject  conflict  pair.  This  Is  done  by  calculating  the 
maneuvered  aircraft's  projected  response  path  to  all  of  the 
potential  resolution  advisories  during  the  duration  of  the 
conflict,  and  adding  to  this  the  maximum  Immediate  separation 
threshold  distance. 

The  Domino  Coarse  Screen  Filter  performs  a  forward  and  backward 
search  along  the  X-list  or  EX -list.  The  distance  to  be  searched 
along  the  list  Is  a  function  of  the  current  speed  and  heading  of 
the  subject  aircraft  and  the  potential  resolution  advisories. 

The  lists  searched  are  also  a  function  of  the  subject  aircraft 
being  on  the  X-llst  or  EX -list.  If  the  subject  aircraft  is  on 
the  X-llst,  only  the  X-llst  Is  searched  for  potential  conflict 
aircraft.  If  the  subject  aircraft  is  on  the  EX-llst,  the 
EX-list  Is  searched.  The  X-llst  may  also  be  searched  If  the 
aircraft  Is  close  to  the  altitude  limit  of  the  X-llst  or  is 
projected  to  be  within  the  altitude  limit  of  the  X-list  within 
the  maximum  detection  time  threshold. 

After  determining  which  list  the  subject  aircraft  Is  on,  the 
search  limits  along  that  list  must  be  computed.  To  compute  the 
search  limits,  the  resolution  advisory  tau  threshold  and 
Immediate  range  parameters  must  be  chosen.  The  maximum  values 
from  Table  13-11  are  used  in  the  Domino  Coarse  Screen  Filter. 
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TABLE  13-11 


VARIABLE^ 


DAF 


DRQ1D2 


RESOLUTION  ADVISORY  THRESHOLD 
VARIABLES  USED  IN  DOMINO  LOGIC 


INDICES  VALUE^ 

ziJJKTirai: - rasT 

STATE 


c/c2 

C/U 

U/U 

C/C 

C/U 

U/U 


1 

2 

3 

4 
1 
2 

3 

4 
1 


750  ft 
750  ft 
750  ft 
750  ft 
750  ft 
750  ft 
750  ft 
750  ft 
750  ft 


2  750  ft 

3  750  ft 

4  750  ft 


1 

2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 


0.5625  nml2 
0.5625  nml^ 
0.5625  nml^ 
0.5625  nml^ 
0.5625  nml2 
0.5625  nml^ 
1.0  nmi^ 

1.0  nml^ 

1.0  nml^ 

1.0  nml^ 

1.0  nml^ 

1.0  nml^ 
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PARAMETER 


DTCMDH 


DTCMDH 


TABLE  13-11 
(Continued) 


INDICES _  _  VALUE 


CONTROL 

ENAT 

MULT 

EQUIP 

NOMINAL 

MIN 

MAX 

STATE 

C/C 

1 

GT3 

E/E^ 

TCONH-35 

60 

60  s 

E/U 

TCONH-35 

60 

60  s 

LE3 

E/E 

TCONH-35 

30 

30  s 

E/U 

TCONH-35 

30 

30  8 

2 

GT3 

E/E 

TCONH-35 

60 

60  8 

E/U 

TCONH-35 

60 

60  8 

LE3 

E/E 

TCONH-35 

30 

30  8 

E/U 

TCONH-35 

30 

30  8 

3 

GT3 

E/E 

TCONH-35 

60 

60  8 

E/U 

TCONH-35 

60 

60  8 

LE3 

E/E 

TCONH-35 

30 

30  8 

E/U 

TCONH-35 

30 

30  8 

4 

GT3 

E/E 

TCONH-35 

38 

38  8 

E/U 

TCONH-35 

38 

38  8 

LE3 

E/E 

TCONH-35 

38 

38  8 

E/U 

TCONH-35 

38 

38  8 

c/u 

1 

GT3 

E/E 

TCONH-15 

60 

60  8 

U/E 

TCONH-15 

60 

60  8 

LE3 

E/E 

TCONH-15 

30 

45  8 

U/E 

TCONH-15 

30 

45  8 

2 

GT3 

E/E 

TCONH-15 

60 

60  8 

U/E 

TCONH-15 

60 

60  8 

LE3 

E/E 

TCONH-15 

30 

45  8 

U/E 

TCONH-15 

30 

45  8 

3 

GT3 

E/E 

TCONH-15 

60 

60  8 

U/E 

TCONH-15 

60 

60  8 

LE3 

E/E 

TCONH-15 

30 

45  8 

U/E 

TCONH-15 

30 

45  8 

4 

GT3 

E/E 

TCONH-15 

60 

60  8 

U/E 

TCONH-15 

60 

60  8 

LE3 

E/E 

TCONH-15 

38 

53  8 

U/E 

TCONH-15 

38 

53  8 
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TABLE  13-11 
(Concluded) 


PARAMETER 

INDICES 

VALUE 

CONTROL 

ENAT 

UUIND^ 

STATE 

DTCMDH 

U/U 

1 

1 

30  8 

2 

38  s 

2 

1 

30  s 

2 

38  s 

3 

1 

30  s 

2 

38  B 

A 

1 

38  s 

2 

38  8 

DTCMDV 

Same  as 

DTCMDH,  except 

TCONH  Is  replaced 

by  TCONV 

In  the  NOMINAL  column 


^See  local  variable  structure  DRAVBL  in  Section  13.5 

•  Controlled  U  ■  Uncontrolled 

^The  value  of  TCONH,  TCONV  Is  calculated  in  Routine  TAU_AND_ 
PROXIMITy_THRESHOLD_DETERMINATION. 

If  the  value  of  DTCMDx  after  subtracting  the  offset  is  not 
within  the  bounds  specified  by  the  MINimum  and  MAXlmum  columns, 
then  the  value  of  DTCMDx  Is  set  to  the  minimum  or  maximum 
value  specified. 

■  ATARS  Equipped  U  ~  Unequipped 

^UUIND  is  defined  In  Routine  DOMINO_UNCON_UNCON_INDEX_ 
DETERMINATION. 
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V. 


The  logic  that  performed  the  PSEP  calculations  also  saved 
projected  positions  and  velocities  In  response  to  potential 
resolution  advisories  In  the  RAPP  Table.  To  calculate  the 
coarse  screen  limits,  a  TCMDH  projection  Is  made  from  each  of 
the  points  along  the  response  paths  In  the  RAPP  Table. 

Once  the  minimum  and  maximum  x  and  y  projected  positions  have 
been  calculated,  a  buffer  distance  (RMAX)  must  be  added  to 
obtain  the  actual  X-llst  (EX-llst)  search  limits.  The  buffer 
accounts  for  the  object  aircraft  and  Is  equal  to  the  distance 
that  an  aircraft  going  the  maximum  speed  for  the  X-llst 
(EX-llst)  can  travel  during  the  resolution  advisory  response 
projection  Interval  (MANTM  +  DELAY)  and  the  resolution  advisory 
detection  threshold  (TCMDH).  The  maximum  speeds  are  240  kts 
(XVEL)  for  aircraft  on  the  X-llst  and  600  kts  (EXVEL)  for 
aircraft  on  the  EX-llst.  A  maximum  vertical  maneuver  rate  of 
1000  ft/mln  (CSCREEN.ZFAST)  Is  assumed  for  aircraft  on  the 
X-llst  and  EX-llst. 

The  altitude  limits  used  In  the  Domino  Coarse  Screen  Filter  are 
computed  slmlllarly  to  the  horizontal  limits.  After  the  search 
limits  have  been  calculated,  the  Domino  Coarse  Screen  Filter 
simply  searches  along  the  X-list  (EX-llst)  looking  for  aircraft 
that  are  contained  In  the  x,  y  and  z  search  limits.  Any 
aircraft  within  these  bounds  are  added  to  the  Potential  Domino 
Conflict  List  for  the  subject  aircraft.  Any  aircraft  within  the 
search  limits  that  are  already  In  conflict  with  and  receiving  a 
resolution  advisory  because  of  the  subject  aircraft  are  not 
added  to  the  Potential  Domino  Conflict  List. 

It  Is  possible  for  an  aircraft  to  be  In  more  than  one  conflict 
on  a  scan.  If  this  Is  the  case,  then  It  is  possible  to  compute 
a  list  of  potential  domino  conflict  aircraft  twice  on  the  same 
scan  for  a  particular  aircraft.  It  Is  best  to  avoid  this 
duplicate  processing  If  possible.  When  a  list  of  potential 
domino  conflict  aircraft  is  created  for  a  subject  aircraft,  a 
pointer  to  the  head  of  that  list  Is  saved  In  the  Pair  Record. 
Also  In  the  Pair  Record  is  a  field  of  flags  Indicating  which 
maneuvers  were  considered  In  the  determination  of  the  list.  If 
an  aircraft  goes  through  master  resolution  and  RAER  a  second 
time  In  the  same  scan,  then  It  is  possible  that  the  same 
Potential  Domino  Conflict  List  may  be  used.  If  the  resolution 
advisories  being  considered  for  the  second  conflict  are  the  same 
or  a  subset  of  the  resolution  advisories  considered  for  the 
first  conflict,  then  the  same  list  of  potential  domino  conflict 
aircraft  may  be  used.  If  the  other  aircraft  In  the  current  pair 
Is  on  the  list  of  potential  domino  conflict  aircraft,  It  must  be 
deleted  from  the  list. 
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13.4.2.4.3  Domino  Detection  Filter 


The  remainder  of  the  domino  logic  consists  of  performing  the 
detection  checks  for  conflicts  requiring  resolution  advisories 
between  the  subject  aircraft  and  each  of  the  aircraft  on  the 
Potential  Domino  Conflict  List.  The  detection  checks  are 
performed  for  each  aircraft  on  the  Potential  Domino  Conflict 
List  or  until  a  conflict  Is  found,  for  each  potential  resolution 
advisory  for  the  subject  aircraft.  The  conflict  detection 
parameters  are  determined  from  Table  13-11. 

13.4.2.4.3.1  Domino  Coarse  Detection  Filter 


To  minimize  the  number  of  times  the  Domino  Detection  Filter  Is 
performed,  a  coarse  detection  check  Is  performed  first.  The 
Domino  Coarse  Detection  Filter  determines  the  need  for 
performing  the  detailed  conflict  detection  checks  at  each  of  the 
projected  points.  First,  It  determines  If  the  two  aircraft  will 
be  In  conflict  In  the  vertical  dimension  at  any  time  during  the 
domino  projection  Interval.  If  a  conflict  In  the  vertical 
dimension  Is  not  possible  during  this  Interval,  then  the 
detection  checks  do  not  have  to  be  performed  for  this  potential 
domino  conflict  aircraft.  Otherwise,  a  coarse  check  In  the 
horizontal  dimension  Is  performed.  The  horizontal  check  Is  not 
passed  If  the  aircraft  are  diverging  and  presently  separated  by 
more  than  the  Immediate  range  threshold  for  a  conflict. 

However,  If  the  potential  domino  conflict  aircraft  Is  receiving 
a  positive  horizontal  resolution  advisory,  or  the  potential 
resolution  advisory  to  the  subject  aircraft  Is  a  positive 
horizontal  resolution  advisory,  then  the  horizontal  coarse 
detection  check  must  be  performed  from  all  four  of  the  projected 
positions.  All  four  checks  must  fall  (Indicate  a  conflict  Is 
not  possible)  for  the  horizontal  check  to  fall. 

The  Domino  Coarse  Detection  Filter  should  not  be  confused  with 
the  Domino  Coarse  Screen  Filter.  The  Domino  Coarse  Screen 
Filter  generates  a  list  of  aircraft  which  are  In  the  vicinity  of 
the  pair  of  aircraft  in  conflict.  The  Domino  Coarse  Detection 
Filter  Is  a  way  to  reduce  the  computations  needed  to  determine 
conflicts  between  aircraft  on  the  Potential  Domino  Conflict  List 
and  a  subject  aircraft  from  the  conflict  pair. 

13.4.2.4.3.2  Domino  Resolution  Advisory  Detection  Filter 

The  Domino  Resolution  Advisory  Detection  Filter  performs  only 
those  checks  necessary  to  detect  a  conflict  requiring  resolution 
advisories.  Those  checks  Include  the  tau  and  Immediate  range 
checks  In  both  the  horizontal  and  vertical  dimensions.  The 
maneuvering  target  threat  check  is  not  performed. 
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If  the  non-mode  C  option  of  the  domino  logic  Is  being  performed, 
then  some  of  the  potential  domino  conflict  aircraft  may  not  have 
mode  C  data*  In  a  pair  Including  a  non-mode  C  aircraft,  the 
aircraft  are  assumed  to  be  In  conflict  In  the  vertical  dimension. 

The  checks  for  determining  the  need  for  resolution  advisories 
require  the  computation  of  tau  values  and  immediate  range 
values*  The  domino  detection  filter  must  compute  these  values 
at  four  points  along  the  projected  path  of  each  potential  domino 
conflict  aircraft  paired  with  an  aircraft  from  the  subject 
pair*  In  addition.  It  Is  possible  to  repeat  the  same 
calculations  twice  between  the  same  two  aircraft*  For  example. 

If  a  maneuvered  aircraft  may  receive  either  a  turn  left  or  turn 
right  advisory,  then  the  domino  logic  would  repeat  the  vertical 
tau  and  separation  calculations  against  a  particular  aircraft 
when  checking  each  horizontal  advisory  for  causing  a  conflict* 

The  number  of  computations  could  be  reduced  by  remembering  the 
outcome  of  the  detection  checks  between  the  two  aircraft*  The 
data  structure  for  the  Potential  Domino  Conflict  List  contains 
fields  to  remember  the  outcome  of  the  detection  checks* 

13*4*3  Tie-Breaking  Feature 

It  Is  possible  for  two  or  more  PRA  sets  to  have  the  same 
features  set  after  all  absolute  and  relative  features  are 
evaluated*  In  case  of  a  tie,  a  final  tie-breaking  feature  is 
used  to  break  the  tie*  This  feature  checks  for  the  largest 
predicted  separation  after  the  aircraft  respond  to  the 
advisories*  If  a  tie  still  remains,  predicted  separation 
shortly  after  the  aircraft  begin  to  respond  to  the  advisories 
(at  QTIME)  is  checked  using  the  QSEP  matrix*  This  feature  is 
designed  to  always  break  ties* 

13*5  Pseudocode  for  Resolution  Advisories  Evaluation  Routine 


The  high  and  low  level  pseudocode  for  the  Resolution  Advisories 
Evaluation  Routine  Is  Included  In  this  section*  Host  notation 
conventions  are  described  in  Section  12*4* 

Because  of  the  complexity  of  this  logic,  the  lower  level 
processes  are  not  all  simple  routines*  In  some  cases,  they  are 
themselves  high  level  logical  routines  that  have  more  than  one 
lower  level  of  subprocess*  Tables  13-12  through  13-15  show  the 
process  breakdown  of  RAER* 
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TABLE  13-12 


RESOLUTION  ADVISORIES  EVALUATION 
ROUTINE  PROCESS  HIERARCHY 


1.  maneuvering  AC  determination^ 

2.  potential  resolution  advlsory_8eta_8electlon 

o  two  AC  resolution  logic  vertical  resolution  advl8orles_aelectlon 

3.  psep_matrix_generator2 

A.  potent lal_re solution  advl8ory_8eta_culllng 

o  negative  resolution  advisory  determination 

-  vertlcal_dlvergence_loglc 

-  one  AC_maneuverlng_negatlve_vertlcal_re8olutlon_advl8ory_te8t 

-  posTtlve__to_negatlve_re8olutlon_advlsory_converslon 

o  VERT1CAL_SPEED_LIMIT_ADV1S0RY_EVALUATI0N 

-  converging  AC  check 

-  vertical  speed  limit  calculation 

o  absolute  featuresjevaluatlon  two  AC_resolutlon  definition^ 

5.  multl_AC_re8olutlon 

o  resolution  advlsory_compatlblllty  with  existing  conflicts 

-  feature  maneuvered_uniiianeuvered  conflict  multi  AC  definition 

o  multl_AC_confllct_po88lble  resolutlon^advlsorles 

-  psep_matrix_generator'2' 

o  multl_AC  resolutlon_loglc_advlsorles  calculations 

-  absolute  festures  evaluation  multi  AC  resolution  definition 

—  featurejdellverable 

—  feature_dlmen8lon_avallable 

—  feature_maneuvered_unii>aneuvered  conf  llct_multl_AC_def  Inltlon 

-  multi  AC  vertical  maneuvered  unmanuevered  conTllct_determlnatlon 

RESOLUTION  ADVISORY_MODELING_FOR_PREDICTED_SEPARATION^ 

-  multi  AC_horTzontal  maneuvered_uniiianeuvered  confllct_determlnatlon 

RESOLUTION  ADVISORY  MODELING  FOR  PREDICTED  SEPARATION^ 
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TABLE  13-12 
(Concluded) 


6.  f inal_re8olutlon_advlsory  selection 

o  relatlve_feature3  evaluation^ 

o  hlghest_valued  potential  resolution  advisory  sets  count 
o  feature  domino  loglc^ 
o  tle_breaker  features  evaluation^ 
o  PSEP_model_valldatlon  values  saved 

7.  PSEP  model  validation  values  saved 


^The  capitalization  In  Tables  13-12 
Process  names  are  in  lover  case  and 
^This  process  is  presented  in  detail 
^Thls  process  Is  presented  In  detail 
^Thls  routine  Is  presented  In  detail 


thru  13-14  conforms  to  that  used  in  the  pseudocode. 
Task  and  Routine  names  are  In  upper  case, 
in  Table  13-13. 
in  Table  13-14. 

In  Table  13-15. 
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TABLE  13-13 


PSEP  MATRIX  GENERATOR  ROUTINE  HIERARCHY 


1 .  PSEP_MATRIX_GENERATOR 

•  Biodeling_of_delay_perlod 

-  llnear_modellng_of_delay 

—  VERTICAL_ADVANCEMENT 
—  CONTINUE_STRAIGHT 
—  CONVERGE NCE_3D 
—  MISS_DISTANCE_3D 
—  CONVERGENCE_HORIZONTAL 
—  MISS_DISTANCE_HORIZONTAL 

-  nonllnear_modelliig_of_delay 

"  nonllnear_delay_preparations 

-  FINAL_VERTICAL_RATEJ)ETERMINATION 

-  COMPUTATION_OF_TURN_CONSTANTS 
—  nonllnear_advancenient 

-  VERTICAL_ADVANCEMENT 

-  TURN_LEFT 

-  TURN_RIGHT 

-  CONTINUE  STRAIGHT 


•  vertlcal_level_8electlon 

-  vert lcal_rate_detennlnatlon 

•  horlzontal_path_8election 

•  maneuver_time_calculation 

•  maneuver_modeling 

-  geometry_lnltlall2atlon 

-  COMPUTATION_OF_TURN_CONSTANTS 

-  lncreniental_advancement 

—  VERTICAL_ADVANCEMENT 
—  CONTINUE_STRAIGHT 
—  TURN_LEFT 
—  TURN_RIGHT 
—  addltlon_to_RAPP_table 

-  separatlon_calculatlon8 

-  collectlon_of_mlnlmums 

•  vertical  convergence_c hecks 
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TABLE  13-13 
(Concluded) 


•  horlzontal_convergence_check8 

-  CONVERCENCE_HORIZONTAL 

-  MISS  DISTANCE  HORIZONTAL 


•  t  hre  e_d  Ime  ns  1  ona  l_conve  rg  e  nc  e_c  he  c  ks 

-  CONVERGENCE_3D 

-  MISS  DISTANCE  3D 
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TABLE  13-14 


RAER  FEATURES  HIERARCHY 

1.  absolute  feature8_evaluatlon_two_AC_resolutlon_deflnltion 

•  feature_dellverable 

•  feature  dimension  available 

s  feature_maneuvered  unmaneuvered  confllct_two_AC  definition 

-  tvo_AC  vertical  maneuvered_uo]Baneuvered_confllctjieterBlnatlon 

-  two_AC~horlzontal  maneuvered_unmaneuvered  conflict  determination 

2.  relative  features  evaluation 

e  feaCure_PSEP_GE_SEPl 

e  feature_'elnforce_re8_adv_from_non  connected_slte  or_BCAS 

-  other  sources  resolution  advisory  determination 

s  feature_terr3ln  or_ob8tacle  alert 
e  feature_alrcraf  t__far_from_radar 
e  feature_negatlve_re80lution_advi8orle8_su£flce 

•  feature_negatlvejre8olutlon_advlsorle8_do_not_rever8ejnaneuver 
e  feature_fa8t  unmaneuvered_slow  maneuvered 

s  feature_unmaneuvered_wlth_large_vertlcal_rate 
e  feature_no_level  off_tlme_for_vertlcal8 

•  feature_non_re8pon8e_to_posltlve_reeolutlon_advl8orles_detected 
s  feature_alrcraf t  on  final  approach 

s  feature^lnltlal_re8olutlon_advisory_8electlon 

•  feature_PSEP_GEjSEP2 

s  feature  compatible  with  turn 
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TABLE  13-14 
(Conclnued) 


o  feature_blg_vertlcal  miss  distance 
o  feature_blg_horlzontal  mlssjdlstance 
o  same_welght  calculations 

o  feature_relnforce8_prlor  resolution  advisories 

o  feature_speed_check 

o  feature_relnforces  turn 

feature_donilno_loglc 

o  domlno_con£llct_detectlon 

-  potentlal_donilno_confllct_llst  creation 

—  palr_record_check_f  or_exl8tlng_po  tent  lal_doailno_^conf  11c  t__ll8t 

-  potentlal_domliro  conflict  list  copy 

potent  lal_doialno_confllct_ll8t_entry_addltlon 

—  domino  coaree  screen 

-  potential  resolution  advisory  status  variable  determination 

-  domlno_8earch _area_8ubject_AC_calculatlon8 

domlno_search_area  horlzontal_dlmen8ion_calculatlon8 
NEGATIVE_VERTICAL_RESOLUTION_ADVISORt_MODELING 
VERTICAL_ADVANCEMENT 

vertlcal_oaly_nonllnear  modeling  of  delay 
FINAL_yERTICAL_RATEJ)ETERMINATION 
vertlcal_only_modellng  of  maneuver  period 
VERTICAL_ADVANCEMENT 

domlno_8earch_area_vertlcal_dlmen8lon_calculatlon8 

-  EX_ll8t_object_AC_domlno_buf fer  areajsalculatlons 

-  EX_ll8t_domlno  search_llmlts_carculatlons 

-  EX_ll8t_domlno~8earch 

EX_1 1 8 t_f  orward_doml no_8 earch 
domlno_coar8e_8creen_altltude_confllct_te8t 
potentlal_domlno_conf llct  ll8t_entry_addltlon 
EX_ll8 t_backward  domino  searcF 

domlno_coar8e_8creen_altltude  conf llct_test 
potential  domino  conflict  iTst  entry  addition 
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TABLE  13-14 
(Concluded) 


-  X_ll8t  object  AC_jlomlno_buffer_area_calculatlons 

-  X_llst  domino  search  limits  calculations 

-  X_LIST_SIGNPOST_ENTRY_CALCULATION 

-  X  list  domino  search 

X_llst  forward_domlno_search 

domino  coarse_screen  altitude  conflict  test 
potent lal_domino_conflict_llst_entry_addit Ion 
X_ll8t  backward_domlno  search 

domlno_coar8e_8creen  altitude_conf llct_te8t 
potential  domlno_conf llct  list  entry_addltion 

-  domino  resolution  advlsoryjietectlon_fllter 
—  Z’omlno_detectlon  thresholds 

-  domlno_encounTer_AC_multlpllclty_de termination 

-  ENCOUNTER_AREA  TYPE_DETERMINATION 

FINAL_APPROACH_ZONE_DE'n:RMINATION 

AREA_TYPE_DETERMINATION 

-  aircraft_pair__equipment_and_control_state_detef  :ination 

-  DOMINO_rAU_ANDJPROXIMITY_THRESHOLD_DETERMINATI(  I 

DOMINO_UNCON_UNCON_INDEX_DETERMINATION 

—  domino  coarse  detection  checks 

-  domino  course  detection  vertical  dimension  chec  s 

-  domino  course  detectlon_horlzontal  dimension  chi  cks 
DOMINO  RESOLUTION_TAU_AND_PROXIMITY_COMPARISONS 

—  non_mo?e_C_re8olutlon_tau_and_proxlmlty  comparisons 

o  domlno_feaCures_weight_addltlon 
tie  breaker  features  evaluation 

o  feaCure_blgge8t_separatlon_for_negative8 
o  feature_blgge8t  separation  for  positives 
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TABLE  13-15 


RESOLUTION  ADVISORY  MODELING  FOR 
PREDICTED  SEPARATION  ROUTINE  HIERARCHY 


RES  0HJT10N_ADV ISORY_MODELING_FOR_PREDICTED_SEPARAT I ON 
o  one_pathjnodellng__of_delay_perlod 

-  one__path_Hnea remodeling  of  delay 
—  VERTICAL_ADVANCEMENT~  ~ 

"  CONTI NUE_STRA1GHT 
"  CONVERGENCE_3D 
“  MISS  DISTANCE  3D 


one_path_nonllnear_modellng  of  delay 
—  FINAL_VERTICAL  RATE  DETERlffNATION 
—  COMPUTATION  OF^JURN'CONSTANTS 

-  nonlinear  aTvancement 

-  VERTICAL  ADVANCEMENT 

-  TURN  left 

-  TURN_RIGHT 

-  CONTINUE_STRAIGHT 

o  inaneuver_time  calculation 
o  FINAL_VERTICAL_RATE_DETERMINATION 
o  one_path_maneuver  modeling 

-  COMPUTATION_OF~TURN_CONSTANTS 

-  one_path_lncremental  advancement 

-  VERTICAL_ADVANCEMENT 

-  TURN_LEFT 

-  TURN_RIGHT 

-  CONTINUE_STRAIGHT 

o  one_path_3D_convergence  check 

-  C0NVERGENCE_3D  ~ 

-  MISS  DISTANCE  3D 
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PROCESS  t«solution_adTisory_coBpatibiiity_vith_exis*ing_conflicts  .  13-P167 

PBOCBSS  saa«_Beight_calcalatlons  ......  .  13-P169 

PROCESS  tle_breaker_fqatares  evalaatloii  . . 13-P171 


PROCESS 

tBO_AC_horizontal_iaii«a7«rad_anaaneoT«ted_conflic*_4»t«rBination  .  13-P173 
PBOCBSS 

♦.•o_AC_re8olatlon_loglo_TBrtical_t«solatton_ad7lsori«s_s«lectioB  .  13-P175 
PBOCBSS 

<-.*o_AC_7«rtlcal„Ban€a7«r«d_aDBaB«q7er«d_confllct_d«tBrainatloii  .  .  13-P177 
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13-P5 


STTtCCTORI  BAEBPARH 


SBOnP  donlno 
1ST  EXVBL 
PIT  RAIAP 
PLT  RAXTLI 

FIT  SAITLV 

1ST  X7TL 

SPODP  pointers 
PTR  BACRBADS 
PTB  PACSBAOS 
PTB  S0P7BADT 

PTH  SSS75ADS 

P'^'B  SACHBADS 

SROOP  negati7e_RA 
FIT  ATSRS 

PLT  SBATP 

PLT  SSPOAT 

PLT  SS7DPT 


GBOqP  ■ulti-AC 
PLT  ZCABE 


<«a*  Telocity  of  »c  on  EX-list> 

<aax  laaedlate  altitude  separation  threshold> 

<Baz  controlled  Ac  tan  detect  threshold  for  Oonino 
Det ection> 

<aax  uncontrolled  AC  tan  detect  threshold  for  Doeino 
Detection) 

<sax  Telocity  of  AC  on  X-list> 


Cpointer  to  BADS  with  both  AC  aaneuTered) 

<pointer  to  BADS  with  first  AC  eaneuTered) 

<pointer  to  BADS  for  aulti-AC  resolution  logic 
with  opposite  sense  Tertical  BAs  to  each  AO 
<pointer  to  RADS  for  aulti-AC  resolution  logic  aith 
saae  sense  Tertical  RAs  to  each  AO 
<pointer  to  RADS  Tith  second  AC  aaneuTeted) 

<altitude  aboae  terrain,  beloa  ahich  a  Descend  anst 
be  changed  to  a  Don't  Cliab) 

<alnlauB  Tertical  rate  reguired  for  an  AC  before  a  TSL 
Bay  be  chosen  for  that  AO 

<Tertlcal  diTergence  altitude  threshold  for  negatlTe 
RA  suffices  deteraination  logic) 

<Tertical  diTergence  projection  tine  for  negatiTe  BA 
suffices  deteraination  logic) 


<altitude  separation,  beloa  ahich  opposite  sense  aertical 
BA's  are  selected;  aboac  which  sane  sense  aertical  BA's 
are  selected) 


BESOLOTIOB  ADTISORXES  EXAIDATIOH  BODTIBE  LOCAL  PABARETBBS 
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SBOOP  f*atut«_v«ight« 


IHT 

BIGHWGT 

Cvelght 

for 

HZ 

BIOTROT 

<welght 

for 

HI 

BSEPBWOT 

<«elght 

for 

HI 

BSEPPIOT 

dvaight 

for 

HI 

COSRTROT 

<velght 

for 

HI 

OBLRGT 

<«alght 

for 

111 

DIHATROT 

<«alght 

for 

HI 

D0H1R0T 

<«alght 

for 

HI 

PABRAROT 

<valght 

for 

HZ 

PASROT 

<velght 

for 

HI 

POCSCROT 

<velght 

for 

HI 

RORRNROT 

<«elght 

for 

III 

ROOBRGT 

<«elght 

for 

HI 

RBGSPRGT 

<»elght 

for 

HI 

HOLE TROT 

<velght 

for 

HI 

HRESPROT 

<weight 

for 

lilT 

OTHSTRGT 

<velght 

for 

HI 

PSEP1RGT 

<«elght 

for 

HI 

PSEP2RGT 

<vnight 

for 

HI 

REIHTRGT 

<velght 

for 

IHT 

RfPRARGT 

<veight 

for 

HI 

SHOIDRGT 

<woight 

for 

HI 

SPOCKRGT 

<«elght 

for 

HI 

TEROBRGT 

<velght 

for 

HI 

OCITRRGT 

<«olght 

for 

HI 

DHHARRGT 

<velght 

for 

big  horizontal  alss  distance  feature> 

big  vertical  nlss  distance  feature> 

big  separation  for  negatlves> 

big  separation  for  posltlTes> 

cospatlble  with  tQrn> 

deliverable  feature> 

dlaenslon  available  featare> 

one  AC  caused  a  dosino  conflict  featnre> 

far  froa  radar  featnre> 

AC  on  final  tppreach> 

fast  anended/slos  caded> 

negative  does  not  reverse  Baneover> 

neither  AC  cansed  a  dosino  conflict  feature> 

negative  snfflces> 

no  level-off  tine  for  vertlcals> 

non-response  to  positive  res  adv  detected> 

reinforce  other  sites  featnre> 

PSEP1  GS  SEP1  featare> 

PSEP2  GE  SEP2  featare> 

reinforces  turn> 

reinforce  prior  res  adv> 

logic  favoring  single  dlsension  res  adv> 

speed  ehec)c> 

terrain  or  obstacle  alert> 
nncaded  with  large  vertical  rate> 
nanenvered/nnsaneavered  conflict  featnte> 


IBSOlOTXOff  ADVISOlItS  ITAIOATXOE  lODTXEB  LOCAL  PARAHETBRS 
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GRODP  features 


PIT  BDHSSQ 

PLT  HDBSQ 

PtT  RDISTS 
PIT  SEP2AP 
PIT  TYI 
PLT  TV2 
PIT  TXTH1 

PLT  TTTH2 

PtT  yPRSTSB 

PtT  ▼Rll''IO 

PLT  TSLORSQ 

PLT  TOTH 


<horlzoDtal  alss  distance  squared,  above  which  res  adv  sets  with 
horlz  conponents  are  favored,  when  at  least  one  kC  Is  tarning> 
<horizontal  nlss  distance  squared,  above  which  res  adv  sets  with 
horlz  cowponents  are  favored,  when  neither  hC  is  tarning> 
<dlstance  fros  radar  where  range-azianth  data  becoies  anrellable> 
<SBP2  threshold  percentage> 

<tise  threshold  to  allow  vertical  crossover> 

<tiae  threshold  to  allow  vertival  level-off> 

<laHer  Halt  of  track  crossing  angle  for  which  doable 
diaension  res  adv  are  prefered> 

<apper  Halt  of  track  crossing  angle  for  which  doable 
diaension  res  adv  are  preferred> 

<horiz  speed  for  aaneaverlng  hC  above  which  vert 
or  doable  diaension  res  adv  are  preferred> 

<ratio  of  squared  speed  of  uncaded  kC  to  caded  kC, 
above  which  double  diaension  res  adv  are  preferred> 

<horlz  speed  for  aaneaverlng  kC  below  which 

horlz  or  doable  diaension  res  adv  are  preferred> 

<vert  rate  used  to  deteraine  when  an  uncaded  kC  has  a 

threatening  rate.  klso,  used  to  deteraine  when  neg  vert  res 
adv  would  be  disruptive  to  a  aaneuvered  AO 


SROgP  aisc 

PLT  DOBCHSE 
PLT  DOBSCARS 
PLT  OOBSRCH 
PLT  TTBOLE 


<scaas  of  doalno  coarse  detection  checks> 

<scans  of  doalno  projection  interval  after  DELAY  period> 
<scans  of  doalno  coarse  detection  checks> 

<projection  tlae  for  'eight  second  rale'> 


EBPSTBPCTPRE; 


BESOLOTIOB  AOTISOBIES  EVAIOATIOB  BOOTIBE  LOCAL  PABABBTBRS 


n-pg 


STROCTOB?  LOGIC  TABLES 


GBOOP  coipa*;ible_res_adT 
BIT  COHPA''(n,11) 


GBOOP  reinf_res_ad» 
PIT  BEIHF  (9,11) 


GBOOP  coapaT_»arn_states 
BIT  C0!1PATTS(7,6) 


BIT  COBPATZD  (3,3) 


<table  of  resolution  advisory  conpatibility: 
COt(PAT(neu  res  adv,  previous  res  adv)  ; 
true  when  coepatible> 

<table  of  resolution  advisory  reinf orceaent; 
BEIRP(De«  res  adv,  previous  res  adv); 
true  when  new  reinforces  old> 

<table  of  horiz  turn  status  conpatibility  with 
res  adv:  CORPATTS  (turn  status,  res  adv); 
true  when  coBpatible> 

<table  of  vert  velocity  coaoatibi lity  with 
res  adv:  CORPATZD  (ACID. ZB,  res  adv) 
true  when  coapatible> 


EHOSTBOC'^OBE; 
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<•*•  PHRUnBTSBS  OSED  IS  PSEP  BOOEIIBG  OP  ilSCRiPT  •••> 


STHOCTDBE  HODELIRG 

GBODP  values 


PIT 

ACCBIC 

PLT 

XCCPLD 

PIT 

BANKA 

PLT 

DBLAT 

PLT 

DPLIN" 

PT  T 

G 

ILI 

STLL 

PLT 

STSC 

III 

STOL 

PLT 

QTIBE 

III 

TCAOEL 

112 

TinlH'" 

PL"" 

TSVPAS 

PLT 

T0BSA1 

PLT 

T0RNA2 

PIT 

VE’-Sl 

PLT 

VTHS3 

PLT 

VIOOO 

pr  7 

V2000 

PIT 

V500 

HI 

ZDDSSP 

PLT 

ZODNNS 

HI 

TD1PP 

HI 

ZOOPS 

ESDSTBDC-^ORB; 


<  Gpvard  acceleration  rate  > 

<  Downward  acceleration  rata  > 

<  issuned  bank  an9ln  for  all  tnrns  > 

<  Length  of  aodelicg  delay  period  > 

<  Tine  Interval  for  nonlinear  lodeling  of  delay  period 

<  Acceleration  due  to  gravity  > 

<  Lower  Unit  on  nanenver  tine  > 

<  slow-closing  value  for  naneuver  tine  > 

<  npper  Unit  on  nanenver  tine  > 

<  Projection  tine  for  saving  QSEP  natrlx  > 

<  Tine  Increnent  for  conputlng  nanenver  tine  > 

<  Tine  Interval  for  nanenver  nodellng  > 

<  nanenver  tlee  for  nodellng  negative  vertical  Bis  > 

<  naxlnnn  torn  angle  for  one  alicrnft  > 

<  nazlnoe  conblned  tarn  angle  for  two  aircraft  > 

<  Slow-closing  velocity  threshold  > 

<  Threshold  for  'fast*  vn.  'slow*  aircraft  > 

<  Vertical  rate  nodeled  for  1000  ft/nln  TSt  > 

<  Vertical  rate  nodeled  for  2000  ft/nln  TSt  > 

<  Vertical  rate  nodeled  for  500  ft/nln  PSL  > 

<  Achievable  descent  rate  for  a  'fast*  aircraft  > 

<  Achievable  descent  rate  for  a  'slow*  aircraft  > 

<  Achievable  cllnb  rate  for  a  'fast*  aircraft  > 

<  Achievable  cllnb  rate  for  a  'slow'  aircraft  > 


BBSOLOTIOS  ADVISOBIBS  EVItOATIOB  BOOTIBB  LOCAL  PIBIBBTESS 


STKDCTDIIg  RHBH7BI 


GROnP  logic_path 
BIT  BRBCIP 


BIT  SRGDIH 


<na«t«r  Rasolatlon  c«ll«d  RtBI  vhan  traa.  Conflict  Rnsolntion 
Data  Task  callad  RRBB  ahan  fals*> 

<3lngla  dlaanslon  Ik's  ptafattod  ahan  trna,  doobla  dla,  ahan 
ftlsa> 


GROBP  ra3_adT 
»SBP 

PSTDRCtO 
BDHB 

MPRktBS 
OSRBi!f1 
OSRBkBI 
OSTBUBI 
OSTBIIB2 
RkSBLBCT 
SSPB01 
BSPRD2 
TRATIO 
TTAIOE 
TTBHT 
TITH 
TBRTHA1 
TBHTRA2 
Z8SBC1 
Z8SBC2 


<altltada  sapacatlon  thra8hold> 

<sat  trua  ahan  TO  of  nncadad  AC  la  throataBlng> 

<thrashold  for  faaoclng  ras  ada  alth  a  horit  coaponant  ahan 
larga  horizontal  alaa  dlatanca  la  projacted> 

<naabar  of  RADS  alth  all  abaolnta  faataraa  faaorod> 
<horlzoatal  RA  froa  othar  alta  or  BCAS> 

<horlzontal  RA  froa  othar  alta  or  BCAS> 

<Tartlcal  RA  froa  othar  alta  or  BCAS> 

<Tartleal  RA  froa  othar  alta  of  BCAS> 

<ra8  ada  aalactad  thla  aean  for  thla  Dalr> 

<AC  la  to  ba  lananaarad  bj  RABl,  If  traa> 

<AC  la  to  ba  nananaarad  by  RABl,  If  *rna> 

<apaad  ratio  of  nncadad  AC  to  cadad  AO 
<taaporar7  aalna  of  faatnraa> 

<taaporar7  aartlcal  raaolntlon  adaiaor7> 

<track  croaalng  angla> 

<aart  ran  ada  aalactad  by  8  aac  rnla  for  lat  AC  of  palr> 
<aart  raa  ada  aalactad  by  8  aac  rnla  for  2nd  AC  of  palr> 

<8  aac  altltnda  projactlon  froa  entrant  tlaa  for  flrat  AO 
<8  aac  altltnda  projactlon  froa  entrant  tlaa  for  aacond  AO 
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H)£CISll>iO  PaCS  fiLAMC«MOT  riLNKD 


GHOgp  pointers 
PTP  BtBPTRI 
PTH  PIBC 
PTH  HBOS 
PTH  HtDSPTR 
PTH  H1PP1 
PTP  R1PP2 
PTH  TRIOS 

GHOOP  nsg_rea_«d» 
IHT  aOTBB 

111  BPOOIT 
PIT  THTHO 

BHOSTBOCTORB; 


■ESOIOTIOB 


<aneaaat«t  list  •ntr7> 

<patr  record  poioter> 

<poiBtec  to  list  of  potential  BB's  for  the  enrrent  palr> 
<polnter  to  selected  res  adT> 

<polater  to  BBPP  Table  for  first  BC  In  palr> 

<polnter  to  RBPP  Table  for  second  BC  In  patr> 

<teaporarT  HBOS  polnter> 


<aq  of  neg  hor  res  ads  thr,  saf  be  sodlfled  value  In  sose 

cases> 

<nag  vert  res  adv  divergence  threshold> 

<trae  horizontal  taa> 


BDTISORIBS  BTBIOBTIOH  RO0TIHB  LOCBt  TBRIBBIES 
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STROCTPBg  DOHISOVEl 


G?og?  coarse_screen 


PTB  BXTIIC 
FIT  Ban! 
PIT  TLD 
PIT  Xt 
PLT  xanx 

Ziz 

PI.T  TPB  (9) 
PLT  TO 

III 

PLT  lanx 
PLT  TBia 
PLT  TPB  (91 
PLT  TO 
PLT  TL 
PL*^  ZBTX 

PLT  TBIR 

PLT  ZPB(5) 
PLT  ZO 


<obTect  AC  being  exaelned  on  X-BX-llst  bp  doeino  logiO 
<«ax  horix  range  traxetaed  bp  intruder  daring  doaino  inter»al> 
<aax  detection  tbreshold> 

<lo»er  liait  of  X  direction  search> 

<sabject  AC  nax  X  daring  doaino  search  interx4l> 

<sub'Ject  AC  lin  X  daring  doaino  search  interTal> 

<doaino  coarse  screen  pro-jection  of  sabject  AO 
<apper  liait  of  X  direction  search> 

<lo»er  liait  of  T  direction  search> 

<sub1ect  AC  aax  T  daring  doaino  search  lnterTal> 

<sub1ect  AC  aln  T  daring  doaino  search  interTal> 

<doalno  coarse  screen  pro-)ectlons  of  sabject  AO 
<upper  liait  of  T  direction  search> 

<lo¥er  Unit  of  Z  direction  search> 

<upper  xertical  extent  of  sabject  AC  dating  doaino 
search  lnterxal> 

<lo»er  xettlcal  extent  of  subject  AC  during  doaino 
search  interxal> 

<aonino  coarse  screen  projections  of  subject  AO 
<upper  Unit  of  Z  direction  search> 
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GPODP  de*ec*ion 


ILT 

ATRZ 

PLT 

PALT 

BIT 

PCBPPLG 

ELI 

BPOT(a) 

PLT 

PPSQ 

m 

PENAT 

PLT 

PRANGEZ 

PLT 

PRZ 

PLT 

PTH 

PLT 

PTV 

PLT 

PTRZ 

IBT 

IHFAZ2 

IHT 

HAIVALPE 

IHT 

HOBPRA 

PREQ 

lai 

PRCONT 

IIS 

znz 

PPPSTPOCTORt: 


STKPCTqPg  DRI17LB 
SSOOP  thresholds 
PIT  DUP 
PLT  BRCBD2 
FIT  DTCHDH 
PLT  OTCHDT 
EKPSTBPCTORP: 


<absolate  ealae  of  telatl7e  vortical  7elocit7> 

<catrent  altitode  separation> 

<CHPPLG  for  doalno  detection  logic> 

<dailno  detection  POT  valaes> 

<aodlfled  horizontal  tail  dlstance> 

<encoQnter  area  type  used  In  doilno  logic> 

<range> 

<vertlcal  velocity  dlffarance> 

<horitontal  taa> 

<vettlcal  tatt> 

<vertical  velocity  dlfference> 

<naiiber  of  hC  In  final  approach  zone> 

<valae  of  features  for  RIPS  with  all  absolnte  features  favored> 
<naBber  of  RAPS  tied  with  highest  value  of  features  favored> 
<naBber  of  AC  to  be  aaneuvered  In  doBlno  pair> 

<controlled  status  for  doalno  pair> 

<taz  vertical  distance  traversed  by  intruder  at 
velocity  CSCRBPR.fPAST  during  doalno  interval> 


tcurrent  altitude  separation  threshold  for  giving  RAs> 
<current  range  separation  threshold  for  giving  Rls> 
<horlzontal  tan  threshold  for  giving  rks> 
tvertical  tau  threshold  for  giving  RAs> 


RESOLPTIOH  kPTISORies  ETkLDATIOR  ROOTIIE  LOCAL  VARIABLES 
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STRqCTDRB  RADS 


SBODP  pointers 
PTB  BXTiDV 

SBODP  advisory _coipoB«nti 
INT  HI 
IHT  H2 
IHT  VI 
IHT  V2 

GBO DP  read-ooly_flaga 
BIT  CHOBO_CHDBO 
BIT  CBD2D_aHCaOED 
BIT  HOBIZ 
BIT  SIHGLB 
BIT  aHCaDEO_CHDBO 
BIT  VBPT 

GBOGP  read/vrlt«_Jl4gs 
BIT  BELOH1000 
BIT  HEGATIVB 

GBO DP  sap_»atrix_iDdlc«B 
IHT  IHDBI1 
IHT  IHDBX2 
IHT  IHDBX3 
PT8  SATPTH 


<Ba40latloB  Advisory  Data  Straatar«>. 

<Ha£ar  to  Tablo  13-«  In  tost  for  Initial  vala«a> 
<40  of  thoao  data  atraotaraa  ara  Baadod> 


<nazt  lAOS  In  tlat> 


<horlaoBtal  eoaponant  of  AC  I'a  raa  adv> 
<horlaoBtal  eoaponant  of  AC  2' a  raa  adv> 
<vartlcal  eoaponant  of  AC  i'a  raa  adv> 
<vartleal  eoaponant  of  AC  2* a  raa  adv> 


<adTiaoEy  aat  aananvara  both  AO 
<adTlaory  aat  aananvara  flrat  AC  In  palr> 
<advlaocy  In  horlt  dlaanalon  vhan  ttus> 
<advisoty  ia  ona  dlaanalon  only  whan  troa> 
<adviaory  aananvara  aaeend  AC  In  palB> 
<advisoy  la  vartleal  dlaanalon  vhan  trna> 


tdaaeand  raa  adv  anat  ba  ehangad  to  nogatlva> 
tnagatlva  raa  adv  provlda  anfflelant  aaparatlOB> 


<PSBP  S  HHD  Indai  far  flrat  AC  a  horlaontal  advlaory> 
<PSBP  S  RBD  Indaz  for  saeond  AC'a  borliontal  advlsory> 
<PSBP  a  VSD  Index  for  vertical  laval> 

<polntar  to  aaparatlon  aatrlcaa  to  ba  aaad  vlth 
thla  rssolntlott  advisory  sat> 


PESOIOTIOH  ADTISOIIBS  BTAIOATXOH  BOOTXHE  tOCAL  VARIABIBS 


GHOOP  other-into 
HT  DOBPHtUB 

BI'>  PBX*BITS(25) 
IBT  TILOB 

SBOSTBqCTGaP! 


BESOLOTtOa 


<coaputed  *alae  of  this  advisory's  featares  down  to 
doalao  featores> 

<ona  bit  for  each  of  25  featnres> 

<coapated  relative  value  of  this  advisory's  featares> 


kOTISOBIES  BTXLnXTIOl  BOOTIBS  LOCXL  VXBIkBLBS 
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stbpctob;  SkPP_TkBlB  <B«MlatloB  kdviaoE;  ProjactaB  Position  Tabla> 


CBOOP  positions 

ai  x(3,*) 


as  1(3,*) 

ai 


GBOOP  Tsloeltlas 
PIT  M(3,S) 

ai  TD(3,*) 
flT  tn(5,#) 


<(nsBaasar,  scan) 

<CS,  Tl,  tl; 

CriBB  »  DBIBT  ♦  SC&BT,  CTIBS  »  DBIIT  t  2  *  SCIBT, 

CTIBB  ♦  OBIBT  ♦  3  •  SCIBT,  CTIHB  ♦  DBUT  ♦  S  •  SCkBT)  > 

<(CTT,  Cl.  DBS,  DOBS  or  LDBS,  DCL  or  LCI; 

CTZBS  *  OBIIT  *  SCIBT,  CTZBB  »  2  •  SCIBT. 

CTZBB  ♦  OBIIT  ♦  3  •  SCIBT,  CTZBB  ♦  DBUT  ♦  »  •  SCIBT)  > 

<(naBaaTar,  scan) > 


<••■  PBtOZCTBO  SEPIBITZOB  BBTBZCBS  *••> 

STBOCTOPB  PSBkT  <  ssT  Bsad  tso  sttactBEas  for  each  kC  In  the 

subject  conflict  palr> 

OBODP  alBiaass 

PIT  BBD2(3,3)  <  BoclzoBtal  nlss  Blsteneas  agnarad  > 

PIT  PSBP2(3,3,3)  <  3-0  alas  distances  agnarad,  Tartlcal  salghtad  > 

PIT  TB0k(3)  <  Tartlcal  ainlanB  separation  Taloas  > 

PIT  rBDB(3)  <  Tartlcal  cesponants  of  PSEP2  for  'straight*  paths  > 

aBOOP  snapshot 

PIT  QSBP2 (3,3,3)  <  3-0  separation  Taloas  QTZBB  seconds  after  delay  > 

BBOSTiaCTim; 

-  IBSOimOB  kOTZSOBlBS  BTklOkTlOB  BOOTtBf  tOCkl  TkBZlBlBS  - 


1S«P1t 


STKnCTH?f  POC_LIST 

gaoop  pointer 
PTH  IHTHHC 
PTH  HXTIHTH 

GHODP  res_aaT 
I  ITT  ClIBB 
IHT  OCLTHB 
IMT  DOESC 
IHT  OESC 
IHT  DtHPTOHIGHT 
IHT  LEFT 
IHT  LEFTCLIHB 
IHT  LEFTDESC 
IH^  HIGHT 
IHT  HIGHTCIIHB 
JIT  HIGHTOESC 

GHOOP  fle+ection 
IHT 

IHT  HOLT 

BHOSTHOgTORB; 


HBSOIOTIOH 


<Po*'.«iktial  DoBlBo  Conflict  list  •lsBsnt> 
<on«  sattF  foe  sach  doilno  objact  1C> 


<polntor  to  stats  ssctoc  of  this  PDC  aircraft> 
<poiiitsc  to  asst  alssant  in  this  PDC  llst> 

<thras  stataa:  SHOTTST,  SHODOBC,  SDOHO 
<cliBb  css  adv> 

<aon*t  cliBb  or  liBit  cliab  res  adT> 

<don't  dsscsnd  or  Halt  desesnd  ras  adT> 
<dsscsnd  rss  adT> 

<don*t  tarn  Isft  and/or  don't  tarn  right> 

<tarn  left  rss  adT> 

<lsft,  clinb  adTisor7> 

<lsft>  descend  adTlsor7> 

<torn  right  res  adT> 

<rlght,  cliab  advisory) 

<elght,  descend  advisory) 


<area  type  this  encoanter  is  in  based  on 
carrsnt  position  of  both  hC) 

<noabor  of  kc  in  conflict  clnster,  including  this  kC> 


kOVISOIZBS  BVklDkTIOH  HODTIH8  LOCkL  TkHIkBlBS 
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I 


STlIOCTORg  PB19STTBL  <Pot«ntlal  Pesolotiaa  Advisorf  Doaino  Status  Tariables 

for  subject  AO 


GBOOP  ad 
IPT  CLHB 
IHT  DSC 
IBT  irr 

IBT  LPTCIBB 
IHT  LFTOSC 
IHT  HCtHB 
IHT  HOSC 
IHT  HIPTHHGT 
IHT  BG*' 

IHT  BGTCtBB 
IHT  BGTOSC 


<foar  possible  states:  SHOPBA,  SDONHP,  SDOBCHC,  SDOnco 
<cllBb  res  adv> 

^descend  res  adT> 

<tarB  left  res  ad»  > 

<torD  left,  cllab  res  adv> 

<tarn  left,  descead  res  ads> 

<doB't  cllab  or  Halt  cllab  res  ad»> 

<doa't  descend  or  Halt  descend  res  adt> 

<don't  torn  left  or  don't  tarn  rlght> 

<tara  right  res  adT> 

<tarn  right,  cllab  res  adT> 

<tarn  right,  descend  res  adT> 


GBOqp  ac2 

LIHB  PBAOSTTBl.ad 


tggsmszQi;! 


BBSOIOTIOH  ADfISOBIBS  BBALDATIOH  BOOTHS  LOCAL  TABIABLES 


K 


2 


<•••  yiPIABLBS  OSED  IE  PSEP  BODELISG  OP  iIBCSiPT  •••> 


STHaCTOBB  HODTBl 


GBOOP  alscallanaoas 


PIT  BABTB 

< 

Baneuver 

GBOOP  relative 

.geoaetry 

PIT  BX 

< 

Belatlve 

PIT  BT 

< 

Belatlve 

PIT  BZ 

< 

Belatlve 

PIT  TBX 

< 

Belatlve 

PIT  TBT 

< 

Belatlve 

PIT  TBZ 

< 

Belatlve 

PIT  732 

< 

Sagnitudi 

PIT  DOT 

< 

Separati' 

tlae  > 

X-position  > 

T- posit ion  > 

Z-position  > 

X-Teiocity  > 

T-Telocity  > 

Z-Talocitf  > 

i  squared  of  relative  velocity  > 
in  •  rate-of-change  of  separation  > 


EEDSTBgcTqas; 


STBGCnPE  B»TE 


GBOOP  acl 
PLT  CLB 
PIT  OES 
PIT  OCIS 
PIT  DDES 
PIT  EDPO 
PIT  ZDPHO) 


<  'Cllab'  rate  to  bo  achieved  > 

<  'Descend*  rate  to  be  achieved  > 

<  'Don't  cliab'  rate  to  be  achieved  > 

<  'Don't  descend'  rate  to  be  achieved  > 

<  Pinal  rate  to  be  achieved  daring  delay  period  > 

<  Pinal  rate  for  each  level  during  aanenver  period  > 


SEOOP  ac2 

11 BE  BITE. acl 


EEPSTEOCIOaB; 


BESOLOTIOE  IDTISOHIES  EPhlOtTIOE  BOOTIEE  lOChl  ThBXmBS 


<•*•  THRIIIBIES  OSED  IS  PSEP  BOOEIIEG  OP  AIECllIkPT  ••»> 


STBOCTOBE  PHTB 

GHOOP  ac1 

BIT  RODEL(3)  <  Indicates  whether  each  path  will  be  aodeled  > 

GRoqp  ac2 

LIKE  PHTa.ad 

EBPSTHaCTOBE; 

STBOCTOBE  T0BCO8  <  Torn  constants  > 

GBOOP  ac1 
FLT  SK 

PLT  C* 

111  » 

Fi*  B 


^IKE  TOBCOB.acI 


stboctob;  pbetioos 


GBOOP  adwlsorles 
TUT  PHBUI 
111  PTB»1 
Ill  PHR»2 
Ill  PTB»2 


<  Prewlons  horizontal  Bh  for  aircraft  1  > 

<  Prewlons  vertical  Rl  for  aircraft  1  > 

<  Previous  horizontal  Bt  for  aircraft  2  > 

<  Previous  vertical  Bh  for  aircraft  2  > 


BEPSTBOCTOBg; 


RESOIOTIOB  hOTISOBlBS  ETUOKTIOR  BOOTIBE  LOChL  PhBIXBLES 
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-vv.  f-%  . 


<••*  y»HIABtBS  tISED  IH  PSSP  HODELING 


OP  OEtiT  PB8I0D  •••> 


STMCTTIBB  DELGEOH  <  Delay  geo.etry  > 


G8ogp  hor 1 

nr  X 

TIT  T 
PIT  XD 
nr  TD 


<  Horizontal  for  aircraft  1  > 


GPODP  hor 2 

XI EE  DELGEOH. hotl 


<  Horizontal  for  aircraft  2  > 


GROtJP  rer  1 
yt  T  ^ 

T]cl  ZP 


MIE  DPLGEOH.tetl 


<  Vertical  for  aircraft  t  > 


<  Vertical  for  aircraft  2  > 


G ROUP  ainsep 
ELT  PSSP2I 
HI  HH02I 
riT  THDAI 
-EL?  VHDBI 

SUJ1112SI211; 


<  Initial  talne  for  PSBP2  > 

<  Initial  value  for  HHD2  > 

<  Initial  value  for  Vhda  > 

<  Initial  value  for  VBDB  > 


HBSOIOTIOH  kOVXSOBIBS  BVltDkTIOB 


SOOTHE  lOCIl  VkBIlBLBS 


<*••  VASIABLSS  OSBD  I»  PS5P  HODBLIBO  OP  HAHEOPBB  PERIOD  *•*> 

STHDCTDRB  MABGBOB  <  BanettTer  geometry  > 

GROOP  hor1(3)  <  HoriaoBtal  paths  for  aircraft  1  > 

HI  X 
PIT  T 
FIT  XD 
FIT  TD 

GRODP  hor2(3)  <  Horiiontal  paths  for  aircraft  2  > 

LJO  BAMGEOB.horl 

GRODP  7er1(3)  <  Ferticai  lerels  for  aircraft  1  > 

FIT  7, 
riT  20 

GPODP  *er2(3)  <  Vertical  levels  for  aircraft  2  > 

t;RB  BAHGEOH.vetl 

GRODP  separation  <  Carrent  separation  matrices  > 

FIT  C0RP2(3,3,3) 

Ft?  C0RR2{3,3) 

FIT  C0RV(3) 

BfiOSTROCIDSE; 


RESOIDTIOB  ADFISOBIBS  BTAIOATIOR  BOOIIBB  LOCAL  FABIABLES 
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<*••  VHRUBISS  nSEO  IN  NEGiTITE  YERTICIIL  BESOtOTION  EDTISOHT  BODEtING  •*•> 


STBOCrapE  NVGEOB 


GROqp  »er 

PIT  Z  <  flodalod  altitude  of  aircraft  > 

ELT  ZO  <  flod^led  *ertical  rate  of  aircraft  > 


GHOOP  pre»ert 
INT  TRIP 


<  ProTious  Tertical  RA  for  aircraft  > 


BNDSTfiOCTORB; 


RESOIOTIOB  IDTISORIBS  ETkLGtTION  ROOTZHB  LOCAL  TARIKBLBS 
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HOOTHe  RESOLnTI01l_iDTISOBIES_BTIlLOIlTIO!l_BOOTIIIE 

IB  (•ncoiint«r  list  entry,  pair  record,  altitude  separation  threshold, 
single/doable  dinension  flag,  calling  rontine  flag) 

OPT  (pointer  to  selected  set  of  resolntion  advisories)  ; 

<Selact  a  sat  of  resolution  advisories  for  a  conflict  pair,  identified 
in  an  encounter  list  entry.  This  is  done  by  first  detersining  a  list 
of  potential  resolution  advisories  based  on  vhlch  aircraft  are  saneuvered. 

One  set  of  advisories  is  chosen  to  resolve  the  pair  froi  the  list  of 
potential  advisories.  Each  advisory  set  Is  aodeled  and  the  predicted 
separation  is  calculated.  The  resolution  advisory  set  chosen  sust  seet 
certain  alnlaua  criteria  to  be  selected.  If  no  advisory  sets  seet 
the  sliiaua  criteria,  then  a  null  pointer  is  returned  to  the  calling 
rontine. 

This  routine  is  refered  to  as  RkER  throughout  the  pseudocode. > 

PEBEOBH  ■ansnverlng_hC_deterainatios: 

PSBEOBB  poteBtial_resolution_adviaory_sets_solection ; 

CIEIB  all  fields  in  tvo  Besolntion  Advisory  Projected  Position  tables; 

CALL  PSEP_BATBIX_GEHEBATOa; 

PBBFOBH  potential_rosolotion_advisory_sets_culllng ; 

IP  (no  potential  resolution  advisory  sets  have  all  absolute  features  set) 

THE!  PBBPOBH  aulti_AC_resolutionr 

IIiSl: 

(sore  than  one  resolution  advisory  set  has  all  absolute  features  set) 
im  mmji  flnal_tesolution_advisoty_se lection; 

BLSEIP  (one  resolution  advisory  set  has  all  absolute  features  set) 
lufl  misu  PS EP_sodel_valldntion_value8_saved; 

OTHBBWISBi  <not  able  to  select  BADS  Cor  the  conflict  pair> 

EBP  BBSOtOTIOB_AOTISOBlES_BTAlOAT10B_BOPTIBE; 

-  BESOLOTIOB  ADTISOBIES  BPALPATIOB  BOOTIBB  HieH-lETEl  LOGIC  * - 

Httcnawo  PAC«  BU«-MOT  IIUKD 
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BOOTIllg  RESOIOTIOII_»OTISOPIES_ETMOIITIO»_800TIII! 
m  (EtEIITRT,  PREC,  IlSEP.  SRGOIB,  IRMCtP) 

OPT  (RRDSPTR)  ; 

PERPOBfl  •anea»«rinq_»C_det«r«ina*.lon; 

PERPORH  potentlal_resolatlon_a<lTlsorT_Mts_sal«ction; 

CLEAR  all  fields  In  RAPP  tables  pointed  to  by  RAPP1  and  RAPP2; 
CALL  PSEP_I1ATRH_GEREBAT0R 

IS  (ACI01,  ACID2,  RSPS01,  RSPSD2,  TERTRAI,  TBPTRA2) 

OPT  fRAOS.SATPTR,  RAPP1,  RAPP2)  ; 

PERPORW  potent ial_reso lot lon_ad»i8ory_sets_CQl ling; 

IP  (SPRAABS  52  0) 

THEB  PEP.PQRH  aalt i_AC_resolation; 

ELSE; 

15  (SPRAABS  21  M 

THES  PERPOP.B  f in4l_resolation_ad»lsory_selectlon; 

ELSEIP  (SPRAABS  Efi  1)  ; 

TRES  PERFORR  PSEP_«odel_TalidatloB_Talae5_saTed ; 
OTHERSISE:  <not  able  to  select  BADS  for  the  conflict  pair> 

BSD  BESOLOTIOB_ADTISOBIES_E7ALPATIOB_SOPTISE; 


RESOLPTIOB  ADflSORIES  ETALOATIOS  RODTIRE  LOW-IETEL  LOGIC 


PROCESS  ■aoeuTor ing_llc_de^er«inatlon; 

<This  procass  dateralnes  which  aircraft  should  recelwe  a 
resolution  advisory  (be  aaneuvered) . > 

ClEhB  saneawerlng  flags; 

LOOP! 

Get  next  AC  of  subject  pair; 

EflTIF  (dona  both  aircraft)  ; 

IP  (BABB  called  fron  Baster  Besolntion  Task) 

THtB  IP  ((AC  is  ATABS  equipped)  Al£ 

( (AC  is  uncontrolled)  (pair  record  flag 
Indicates  controlled  AC  needs  a  resolution  advisory))) 
THBli  SET  maneuvering  flag; 

SLSSi 

<A  pair  record  may  not  exist  if  BABB  is  called  from  Conflict 
Besolutlon  Data  Task.> 

BI^E  u  ((AC  is  ATABS  equipped)  iJtD  ((AC  is  uncontrolled).;;^ 

(detection  flag  indicates  controlled  AC  should 

receive  a  resolution  advisory)  QJ  (either  AC 

is  in  a  conflict  receiving  resolution  advisories))) 

THEM  SET  maneuvering  flag; 

ELSE! 

EBDLOOPi 

IP  (first  AC  is  in  final  approach  zone) 

THBB  If  (second  AC  is  aaneuvered) 

THBH  CLEAR  maneuvering  flag  for  first  AC; 

ELSE; 

ELSEIP  (second  AC  is  in  final  approach  zone) 

TH EW  IP  (first  AC  is  aaneuvered) 

THEB  CLEAR  maneuvering  flag  for  second  AC; 

ELSE! 

OTBEBBISE; 

EBP  aaneoverlng_AC_deterainatlon; 

— -  BBSOIOTIOR  ADVISORIES  ETItOATIOR  HOOTIHB  HlOH-LETEt  LOGIC  - — - — 
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PBOCBSS  ■aneuTering_AC_4e*;eriinatlon; 

RSPS01  • 

HSPSD2  »  SPitSE; 

LOOP; 

Gat  next  »C  of  sabject  pair; 

EIITIF  (both  He  processed) ; 

I?  (MBSCIIP  tTPOE) 

THEE  IE  ((ICID.ATSEQ  JE  SCMEQ) 

((iCID-CUSC  Sa  tPAtSB)  Ofi  (PSBC.  PIER  ^  STSOB) )  ) 
THEM  PSPMD  -  STROB; 

ELSE: 

ELSE  IE  ((ACID.ATSEQ  SB  SOHBQ)  AMD 

((ACID.COMC  Efl  BPALSE)  Og 
(  (ELEHTHI. lERELG  Bfl  ITROB)  OR 

(ACI01.CTPT5  IS  JMOLL)  OB  (ACID2.CTPTB  HE  SHOLL) )  ) ) 
THEM  RSPNO  =  tTROB; 

ELSE; 

EHDLOOP! 

IE  (ACI01.EAZ  HE  SEAZO) 

THEM  IS  (RSPHD2  S2  STBOE) 

THEM  RSPHD1  =  1EALSE; 

211S; 

ELSEIE  (ACI02.EAZ  gE  lEAZO) 

THEM  IS  (RSPHD1  Sfi  STROB) 

THEM  HSPHT)2  »  SEALSE; 

ELSE; 

OTHEBMISB; 

BMP  «aneaTering_AC_detet«ination; 


RBSOLOTIOM  ADVISORIES  ETALOATIOH  ROOTIRE  LOH>LETEL  LOGIC 
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PROCBSS  potential_resolutlon_adTlsotT_sets_selection ; 

<Select  *he  set  of  potential  resolution  advisories  fros  the  saster 
list  of  RhDS.  The  potential  set  of  advisories  eaneovers  only  the  first  KC, 
second  »C,  or  both  AC  as  indicated  by  the  laneuvering  flags.  If  both  AC  are 
■aneuvered,  the  direction  of  the  vertical  resolution  advisory  for  each  AC 
Bust  be  deteralned  and  stored  in  the  RADS.> 

IF  (both  aircraft  are  to  be  naneuvered) 

THRU  PSHFORW  tvo_AC_resolotion_logic_vertical_resolution_advisories_ 

selection; 

SET  pointer  to  Resolution  Advisory  Data  Set  (RADS)  with  both 
AC  naneuvered; 

ELSEIF  (first  aircraft  is  naneuvered) 

THBB  SET  pointer  to  RADS  with  only  first  AC  naneuvered; 

OTRERRISB  SET  pointer  to  RADS  with  only  second  AC  naneuvered; 

LOOP: 

Set  next  advisory  froa  list  of  all  possible  advisories; 

EXITIF  (no  note  advisories) ; 

IF  ((this  advisory  set  contains  a  vertical  conponent)  AND 
(both  AC  are  naneuvered)) 

THEN  fill  in  vertical  resolution  advisory  values; 

ELSE: 

IF  (RADS  contains  a  DESCEND  resolution  advisory  that  would 

cause  a  descent  below  terrain  altitude  alert  threshold) 

THEN  SET  flag  indicating  positive  descend  can  not  be  given; 

Correct  vertical  advisories  in  RADS  for  flag  indicating 
DESCEND  can  not  be  given,  if  so  indicated; 

ENDtOOP; 

END  pot6ntial_resolation_advisory_sets_selection; 


RBSOtOTION  ADTISOBIBS  BPAtOATION  BODTIBB  HIGB-lETBt  LOGIC 


t3-P32 


PROCESS  potential_resolution_advi3ory_sets_ selection 5 


IP  ((8SPIID1  E2  STHOE)  IJUJ  (RSPII02  fTROB) } 

PBRPOBH  t*o_llC_ro80latioa_loglc_»ertical_resolntion_aa»lsorles_ 

selection; 


REDS  >  BECHRaOS; 
FLSEIP  (HSPBD1  STROE) 

THBII  RADS  «  PACBRADS; 
OTHERWISE  RADS  «  SACHHADS; 


LOOP; 

Set  next  advisory  froa  list  of  all  possible  advisories: 
EEITIP  (no  nore  advisories) ; 

I?  ((TRADS.CHDBD_CflOBD  »TROB)  UJD  {TRAPS. ?BRT  £2  STROB) ) 
THER  THADS.V1  =  VEHT5A1; 

TBADS.V2  »  TBRTHA2; 

SISE; 

IP  (either  AC  has  a  IDES  AND 

that  AC's  altitnde  is  within  ATBRN  of  terrain) 
THEN  THAOS. BBLOW1000  =  fTROB; 

Convert  IDES  to  JDCL; 

else; 

EWDLOOP: 


END  poten tial_resolution_ad visory_sets-._select ion ; 


BBSOLOTIOII  ADVISORIES  ETAIOATIOI  ROOTIRB  LOW-LEVEL  LOGIC 


13-P33 


PBOCeSS  potential_resolution_adTlsory_sets_colling; 

<Deteri«ine  if  the  negative  sense  of  any  of  the  advisory  sots  is  sufficient. 

If  any  negative  vertical  advisories  are  snfficlent,  check  for  Tertical  Speed 
linit  advisories  being  sufficient.  Blininate  any  advisories  that 
do  not  neet  the  aininaa  criteria  for  selection.  Keep  a  count  of  those 
RIDS  that  do  neet  the  niaiaua  set  of  criteria.  Keep  a  pointer  to  the 
advisories  that  aoet  the  nlniaua  criteria. > 

CLEAR  pointer  to  selected  resolution  advisory  set; 

CLEAR  counter  of  potential  resolution  advisories  with  all  absolnte  features  set; 

LOOP; 

Get  next  RADS;  <Data  structure  with  potential  advisory> 

ETITIF  (looked  at  every  RADS); 

(this  RA  set  is  single  diaension  advisories) 

THEH  PERFORB  negative_tesolation_advisoty_deteriination; 

IF  (negative  vertical  advisories  have  been  coapnted) 

■^HBH  CALL  TEBTICAL_SPBBD_LlHIT_iDTISORI^BTALOAT10»;  , 

ELSE; 

PERFOBH  absolute_features_evaluation_two_AC_resolution_def init ion; 

II  (ail  absolute  features  set) 

THEM  increment  potential  resolution  advisory  counter; 

IF  (pointer  to  selected  resolution  advisory  set  is  null) 

TREK  SET  pointer  to  selected  resolution  advisory  set  to 
point  to  this  resolution  advisory  set; 

tLSE: 

BLSE; 

ERDLOOP; 

EBP  poten tial_resolution^advisory_sets_culling; 


RESOLDTIOH  ADVISORIES  BVtLOATIOl  lOOTIBB  HIGH-LEVEL  LOGIC 


13-P3* 


PBOCBSS  po**ntial_r«solation_a(lvlaorT_set3_calling ; 


F»DSPT9  ■  9 BOIL; 
BPBkkBS  -  0; 


loop; 

Gat  next  RIOS;  <Data  stractnre  with  potential  a(l»laoty> 
BXITIP  (looked  at  every  RIDS) ; 

IP  (TRkDS.  STRGII  JjJ  STROE) 

TREE  PERPORR  negat ive_resolotion_advisor y_dotoraination ; 
RISE; 

II  ( (TRkOS.  REGATITB  li  STROE)  iJID  (TS»DS.?BRT  IjJ  STROE)) 

THBR  CALL  TERTTCAt_SPEBD_tIiIT_ADyiSORT_BTAI.OATIOR 
U  (TRADS,  ACID1,  ACID2,  PHBC) 

IROOT  (TRADS.  T1,  TRADS.  72)  ; 

ELSE; 

PERfOR!)  «bsolate_f eat UEe8_aTalqation_two_AC_resolation_ definition 
II  ( (TRADS. PBATBITS(I)  £2  STROE)  AHJi  (TRADS. PBATBITS(2)  Efi  STROE) 
112  (TRADS. PEATBITS(3)  Eg  STROE)) 

TREB  RPRAABS  >  BPBAABS  *  1; 

II  (RADSPTR  12  SBOtl) 

lail  RADSPTR  «  TRADS; 

BISE; 

ELSE; 

IE2I222: 

BBD  potential_re801ution_advisory_set8_culling; 


RESOLOTIOB  ADTISORIES  BTAIOATIOB  HOOTIBE  lOI-lB7Bt  LOGIC 


PgQCtSS  ■nlti_AC_resolu^ioii; 


<This  process  is  called  if  no  advisory  sets  aeat  the  slnisas  criteria  for 
selection.  The  sulti-ic  logic  deteraiaes  additional  sets  of  advisories 
froB  vhlch  a  final  set  say  be  selected. 

Do  not  perfors  the  Bolti_»C  logic  if  RASH  is  called  by  the  Conflict 
Resolntion  Data  Task.  This  is  accospllshed  by  setting  the  deliverable 
feature  in  this  process  for  all  resolution  advisory  sets.  The  other 
two  absolnte  features  have  already  been  set.> 


IP  (RABR  called  froa  Conflict  Resolution  Data  Task) 

THBR  SBT  deliverable  feature  ia  all  RADS; 

Count  the  nuaber  of  resolntion  Advisory  Data  Sets  with  all 
absolute  features  set; 

BtSE  PERP08B  re3olotion_advisory_coapatibillty_*ith_exlsting_conflicts; 


IP  (any  potential  resolution  advisories  have  all  absolute  features  set) 

TBEy;  <retorn  to  coaplete  evaluation  of  the  features. > 

BlSB  II  (both  AC  aaneuvered) 

THEM  PBBFORH  aalti_AC_conf lict_po3sible_resolntion_advisorios; 
IF  (any  new  potential  resolution  advisory  sets  exits) 

THER  PBRFOHIl  BUlti_AC_tosolution_logic_adTlsotles_ 

calculations; 


ELSE; 


BUS: 


BRD  Bulti_AC_resolotion; 


RBSOLOTIOR  ADTISORIBS  BTRIBITIOI  ROOTIRB  HIOB-LBTBt  LOaiC 


13-P3d 


PBOCESS  ■al*:l_RC_resolatlon; 


II  (IIRNCkP  Efl  SPAISB) 

TH8P  LOOP! 

G«t  B«St  PtOS; 

IIITIP  (BO  Bor*  81DS) ; 

TSiOS.PPITBITS(1)  «  8T80B; 

RP8A8BS  «  RPBAABS  *  1; 

B8D100P! 

BtSB  PBPP0P8  resolatiOB_adTisor7_coBpatibility_with_e*istiBg_coBflic*s; 

IP  (HPRAABS  1) 

'*‘HBBt  <r«ttiro  coaplete  eTaloatloo  of  the  featnres.  > 

BtSB  II  ((8SPBD1  Efl  STBOB)  A8D  (8SPBD2  Bfi  STB  OB) ) 

THB8  PB8P08H  taltl_AC_coBf lict_po88ible_tesolQtion_ad»isories; 
PBBPOBH  aBl*l_AC_resolatioa_logic_aaTlsorles_calcBlatlons; 

BLSB! 

B8P  tulti_AC_resola*loB; 


RSSOIOTIOB  ADTIS08I8S  BTAIOATIOB  BOOTIBB  LOW-LBtBl  LOOIC  - 


13-P3T 


raocaas  £lB4l_r«aolattoB_adTl*oc7_.aal*etlon: 

<Salaet  tha  aat  of  raaolatloB  adalaotlaa  to  ba  gitma  to  tha  coofllct 
pair  froB  aaoBg  tha  aat  of  adalaorlaa  altti  all  tha  abaolata  faataraa  aat. 

Thia  la  doBa  by  flrat  aaalaatlBg  tha  talatlaa  faataraa  (azcapt  doaiaio)  for 
all  tha  potaBtlal  raaolatloB  adviaory  aata.  If  aora  thaB  OBa  advlaory  aat  la 
tlad  for  aalactloB,  baaad  ob  tha  faatozaa  with  hlghar  valghta  thaa  tha  doaiao 
faatara,  thaa  avalaata  tha  doaiao  faatora.  If  tha  tia  la  atill  not  brokaa, 
avalaata  tha  tia  braakar  faataraa. > 

tBWOlta  ralatita.faatnraa.avalaation; 

PBBPOka  highaat_talaad_potaBtial_ra8olation^adTi8ory_sata_coant ; 

IP  (aora  than  ona  potantial  raaolation  adrlaory  aat  la  tiad  for  highaat 
valaa  of  ita  faataraa) 

THM  XE  (>kBB  callad  froa  Haatar  Baaolation  Taak) 

TiiBB  PBBPOHa  faatara_doalBo_logic; 

PBBPOBB  hlghaat_»alaad_potaBtial_taBolatlon_adTlaory_ 

•  jaatB.coant; 

B18B; 

IP  (aora  than  ona  potantial  raaolntioa  adriaory  aat  ia  tiad  for 
tha  highaat  ralaa) 

zm  uBZfiu  ti a^braakar. f aat  or aa.ara laatlon ; 

USB; 

SUS; 


PBBPOBB  PSBP_aodal_Talidation_Talaaa_aapad; 

m  fiaal.raaolatioB.adTlaory.aalactioB: 


—  BBSOIOTIOB  iOTlSOBIlS  ByUBBTIOi  BOtJTlBB  HlOH-lBPBt  lOOIC  - - - 


13-P3# 


I 


PBOCBSS  £inal_resolution_a4»isorT_sa lection; 


pgBPOBB  relatiTe_featares_eTalaatloo ; 

PBBPORH  highe8t_Talue4_potentlal_c«solatloo_ad»isory_sots_couiit ; 


I?  (sonppi  21  1) 

THm  If  tHPSCRP  EJJ  fTROE) 

THBII  PBBFORH  £eatare_do«lno^logic: 

PBRPOB  B  highest_Taltte_po*eBtlal_resolutioa_ad»l3ory_ 

aets_count; 

BLSB; 

IP  (MonPBH  22  ■•) 

THBH  PEBPOBH.  tie_brea Ber_featates_eyalaation ; 

EL2I: 


SLSIi 


PBBPORH  PSEP_aodel_»alidation_»alaes_sa»ed; 


EBP  f inal_resolu*ion_a4yisofy_selection; 


BESOLOTIOR  kOTISOBIES  ETBLakTIOtt  BOPTIRB  LOW-LBTEL  LOGIC 


•sfc 


13-P39 


P8QCg85  PSIP_i0d« l_Tal ld«tlon_Tal aes_sa  ved ; 

<SaTa  aaeb  IC'a  tara  atatna  aod  the  relative  vertical  velocity.  This  data  vill 
be  aaed  on  aaeoaadiag  aeana  to  deteraine  if  the  conditions  change  in  snch  a  way 
that  raaolatloD  advlaotlea  shonld  be  recalcalated.> 

tr  <RhB!t  called  froa  the  flaater  Resolntion  Task) 

TUB!  Ctm  *P8SV  aodel  validation  perforied’  flag  in  pair  record; 

Save  tarn  atataa  of  each  kc  in  pair  record; 

Save  vertical  velocity  difference  in  pair  record; 

Save  currant  tlaa  in  pair  record; 

BlSgl 

BBD  PSBP_aodel„valldatlon_valuea_aaved{ 


BESOimol  IDTlSOtlBS  BTUOhTZOI  lOOTIIB  BIOH'LBVBl  LOGIC 


13’Peo 


PBOCSSS  PSEP_»oiJel_»aliaatlon_Taloe3_ saved; 


IF  (BRSCIkP  $TRIJE) 

THIS  PRIC.  BTDOSI  »  SPiLSS; 

PHEC.  STRUT  »  StSTHR-CTIBB; 
PRBC.BTTRZ  >  1CID2.ZD  -  RCIDI.ZD; 
PHEC.ac1.HTT  «  HCIOl.TnHH; 
PREC.ac2.HTT  *  RCID2.TORH; 

ELSE: 


EBP  PSEP_todel_Talida+ion_»alaes_saTed; 


RESOLOTTOS  IDTISORIES  ETRLOkTIOH  SOOTISB  lOS-LBTEL  LOGIC 


l3-pai 


PHOCESS  absolute_£eatures_eTaluat ion_t«o_AC_resola+ion_definition ; 

<Evaluate  bhe  three  absolute  features.  Evaluate  the  teo-AC  resolution  logic 
definition  of  the  ■aneuTered_aneaneavered  conflict  feature.  If  BABB  is 
called  by  the  Conflict  Besolutlon  Data  Task,  evaluate  only  the  deliverable 
feature;  the  other  two  absolute  features  are  set  antonatlcally. > 

PEBEOBM  f eatare_deliverable; 

IP  (RAES  called  froB  Master  Besolutlon) 

THEM  PEBFOBM  f6ature_diaension_available; 

PERPOBH  feature_Baneovered_unaaneovered_conflict_*wo_AC_definition 
ELSE  SET  diaenslon  available  feature; 

SET  aaneuvered_onBaneuvered  feature; 

BMP  absolute_f eatures_eva luation_two_AC_resolution_definition ; 


BESOLOTIOB  ADPISOBIBS  BPALDATIOB  RODTIBB  HIGH-LEVEL  LOGIC 


13-Pa2 


PROCESS  ab301ute_fe«tate3_oTaltiatloB_two_»C_r«8olo^lon_ definition; 

PBHPOgjj  featat«_d«llTerabl«: 

IP  (HPIICAP  Sa  JTROE) 

THE»  PEBPOBS  fentar«_dlBenalon_aTallnbl«: 

PEBPORB  featare_nanaar«r«d_annanaav*r*d_coBfllct_t*o_ltC_d«finltloo 
ELSE  TH»DS.PB»TBITS(2)  •  STRBB; 

TRIOS. PBXTBITS(3)  -  ITROR; 

EMD  absolu*e_features_eTalaatlon_tiio_XC_raaolatlon_dafinltlOB ; 


RESOLDTIOI  IDTISORIBS  ETUORTIOI  ROOTIRB  LOW-LETBL  LOGIC 


13-PR3 


PHOCBSS  absolate_featares_eTalaatloii_aalti_ftC_E«solatloii_d«flnltloii; 

<BTaluate  the  three  absolnte  featares  (or  the  additional  potential  rasolation 
adTlsory  sets  detetnined  bp  the  aalti-iC  rasolation  logic.  Ose  the  anlti-kC 
resolation  logic  definition  of  the  aaaeaTerded_annaneaTaced  conflict  featare.> 

PBBPOBH  featnre_deliverable: 

PBBPOBB  featare_diaen8ion_available; 

PBRFOBH  featare_aaneasered_annaneav«red_eonf llct_anltl_kC_def Inition; 

Ego  absolate_(entares_e*alaatlon_aalti_hC_resolation_de(lnition; 


BESOLOTIOg  kOTISOIlBS  BTlLOtTIOg  lOOTlBB  BIGB-IETBL  LOGIC 


PBOCESS  absolate_featates_evalaatlaii_aalti_kC_rasoliitioD_def Inltlon: 

PEHfOBH  featara.dallvarabla; 

PBHfOEH  fea'ttire_dlmaalon_availabla; 

PERfOBH  featQr«_Baa«nTer«d_aaaanaa*«r*d_coBClict_aaltl_tC_de<lnltlon 

EWP  absolate_featar«s_aTalaatloD_aalti_RC^r««olatloB_d«flaition ; 


SESOIOTZOI  RDflSOIXES  ETklOtTIOB  ROOTIRE  LOR-LBTEl  lOOZC  - 


13-P*5 


PROCESS  doalno_coars«_a«t«etloB_checks: 

<P*rfora  coars*  dataetlon  chaeks  to  detaralae  If  the  aircraft  aap  be  in 
conflict.  If  they  uy,  than  the  datallad  detection  checks  nnst  be  perforned. 
The  Tartical  dlaenaloa  check  is  linear.  Therefore,  the  vertical  coarse 
detection  check  can  be  perforned  froa  the  first  doaino  projected  position. 

The  horlsontal  dinension  cheek  is  linear  only  if  no  positive  horizontal 
resolution  advisory  is  beln^  ezanined.  All  calculations  are  fron  the  doaino 
projected  positions  in  the  RAPP  table  and  DOPP  section  of  the  state  vector. > 

CIBAR  doaino  resolution  advisory  flag: 

PBRPORH  doa lno_coar80_det act ion_ vert Ical.d laen ston.check s ; 

IP  (vertical  conflict  possible) 

THM  Cl EAR  doaino  resolution  advisory  flag; 

£U11  all  doaino  DOT  variables; 

LOOP; 

Set  next  doaino  projected  position; 

ggltasa  aonino  _coatso^detection_horizontal_diBension_checks; 
BIITIP  (all  projected  positions  processed  2£  doaino  conflict  possible 
horizontal  resolution  advisory  is  linear) ; 

miisai: 


EBP  doalno_coar8e_detactian8_checks: 


RBSOLOTZOB  AOrtSORIBS  BVAIOITZOI  SOPTIBB  HZSH-lBTBl  lOOIC 


13-P*6 


PROCgSS  'loBino_coarse_de*ection_checlts; 

DCBDPLG  =  *PAtSB: 

PBHPOBH  (losino_coars*_d«tection_T«rtical_diBension_chcclts; 

I?  (DCBDPLG  la  STRDB) 

THEM  DCBDPLG  =  tPALSB; 

DDOT(»)  =  JOBTAO; 

LOOP: 

Get  next  doaino  projected  position; 

PERP08B  doaino_coarse_dotection_hor i2ontal^diBension_checlts ; 
BIITIP  ((checked  all  doaino  projected  positions)  OR 

(possible  doaino  conflict  has  already  been  detected)  OR 
(TRADS.HORIB  Bfl  SPALSE)  OR  (THADS.  HBGATIVB  BO  STROB)  )  ; 

BRDLOOP: 


ELSE; 

EBP  doBino_coarse_detections_chec1ts; 


•"BSOIOTTOB  ADTISORIES  B7AL0AT1OB  ROOTIBE  LOR-LBVEL  LOGIC 


13-P<t7 


PBOCBSS  do«ino_coarse_aetection_horixontal_di»6nsion_checks; 

<Perfora  coarse  detection  checks  in  the  horixootal  disenslon.  1  conflict  Is 
possible  If  the  horlxontal  tan  threshold  or  If  the  Issedlate  range  threshold 
will  be  violated  vlthln  the  donlno  projection  Interval.  > 

Conpnte  DOT; 

Compute  horizontal  tan; 

(zero  U  horizontal  tau  horizontal  tan  threshold) 

TBBW  SBT  flag  for  possible  conflict; 

BtSB  IP  (kC  are  diverging  horizontally) 

THBH  If  (kC  currently  vlthln  Inaediate  horizontal 
range  threshold) 

THBH  SBT  flag  for  possible  conflict; 

£J^; 

BL5B  conpute  time  to  separation  of  insediate 
range  threshold; 

IP  (tine  to  threshold  violation  Is  vlthln  the  horizontal 
tau  threshold) 

THBH  SBT  flag  for  possible  conflict: 

ILSB; 

BHD  donlno_coarse_detectioD_horlzontal_dimea8ion_chocks; 


RBSOIOTION  kOTISOlIES  BTklOkTIOH  BOOTINB  BIGH-LBTBl  tOGIC 
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PBOCfss  d oini n o_coar s*_d«t *et ioB_hors*OBt*l^dlMMlon_ch«cIn i 

PIT  TWO  <1ocb1.  eOBatBBtt  2. 0> 

FtT  (T1,  T2,  DTI)  ; 

DOOT  =  ((ACID. I  -  P0C_LIST.I»T«1C.2PIJ(II>)  • 

(ACI0.ro  -  PDC_I.IST.I»T«AC.IOPtJ(B)  ))  ♦ 

((ACTO.T  -  PDC_tIST.IItT«AC.TP»J(B))  • 

(ACID.TD  -  POC_t.IST.lllT«AC.TOP«J(B)))  ; 

noSQ  =  OPTPARB.BDBT  ♦  (DfTPAPB .  ADBT  •  (ACID.TSQ  ♦  POC.tHT.  IBTIIC. »SQ) )  » 
DFA1IGE2  a  (RAPP.r  (aubjact  aaBaUPat,!)  -  PDC^llST.IBTlAC.XPM  (1) )  **2  ♦ 
(HAPP.T  (aubjact  aaBaaTat,1)  -  P0C.im.XBT*AC.tPtiJ(1) )  ••2j 

OTH  =  -(DRAIIGB2  -  OOSQ)  /  DDOT? 

iT  ((0  iS  DTH)  IIB  (DTH  JT  0TC9DR)) 

TH31»  DCHDPIG  ■  ITBOBj 
BLSe  IP  (DTH  U  0) 

THBH  II  (DRiHOB2  U  DBCH92) 

THBR  OCHDPIC  •  STIOSl 
BL3B; 


BLHB  T1  -  -(D*A»ai2  -  ODSa)  -  B2CB02; 
T2  -  T1  ♦  (TBO  •  DRCaOX)  ; 

DTI  ■  BXW(T1/nOOt,T2/080t>  I 
II  (DTI  U  DTCHDH) 

THBB  DCHDPIG  «  ITROB; 

BMB; 


BHD  ao«iBO_coarse_datactloo_horla<»Btal_dlaaoaloB_cbaclia; 


FESOtOTIOB  ADTISORIBS  BTAIOATXOB  POOTXBE  lOI-tBTBl  lOQXC 


i3-pa9 


PBOCBSS  4omino_coarse_aete<rtioii_»«rtlc«l_dl»n8ion_checlt8; 

<P«rfora  coarse  detection  checks  in  the  vertical  dlnenslon.  k  conflict  is 
possible  If  the  vertical  tan  threshold  or  the  Issedlate  altitude  threshold 
*111  be  violated  vlthln  the  doslno  projection  Interval. > 

Calculate  vertical  tau; 

JP  (vertical  tan  vertical  tau  threshold  within  next  3  scans) 

THB!I  SBT  flag  for  possible  conflict; 

BLSB  IB  (XC  are  diverging  vertically) 

THBB  IP  (KC  within  Isnedlate  altitude  separation  threshold) 
TBBlI  SBT  flag  for  possible  conflict: 

BtSB: 

BLSB  cospute  tine  to  vertical  separation  of  Isnedlate 
altitude  separation  threshold; 

IP  (tine  to  threshold  violation  is  within  3  scans) 

THBB  SBT  flag  for  possible  conflict; 

BLSB; 

E)ID  doiino_coarse_dotection_vertlcal_dinension_check8; 


HBSOIOTIOI  XDTISORIBS  BfltOXTIOB  HOOTIMB  HIGH-IBTBL  LOGIC 


P80C5SS  doilno_coaEs«_d«t«ctloii_v«rtical_dlMnslon_checlcs; 

Ill  (T1,  T2,  0T1)  ; 

DBZ  ■  RiPP.Z  (BQb^act  MliaaTAr.l)  -  PDC_LIST^igTBlC.ZPBJ(1')  : 

OTBZ  -  Btpp.zofsabjact  ■ancavat,  1)  -  POC_LlST.iankC.ZD; 

DTV  •  -DBZ  /  DTBZi 

D»tT  ■  ABS(RIPP.  Z(aabj«ct  MBaarac.tl  -  PDC_tlST-I»TRIC.ZPRJ(1) )  ; 

II  (DTP  11  0) 

THBB  II  (DALT  U  OAP) 

THBR  OCHDFIG  -  STBOE; 
gtSg; 

Ills  T1  »  -DALT  -  DAP; 

T2  «  -DAtT  ♦  OAP; 

DT1  ■  HUI{T1/OPBZ,T2/D»BZ)  ; 

12  (DTI  11  (OOBCSSB  •  STSTBH.SCAST))  5 
TBgji  OCHDPIS  ■  ITBOB; 
mii 

gRO  do«lno_coars*_d«tac'tion_T*rtlcal^diMB»ioii_ch*c)t8; 


RBSOIOTIOI  ADTISOBZBS  ETAIDATIOB  BOOTIRB  lOR-LEPEL  LOGIC 
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PHOCESS  aonino_coarse_screen ; 

<Calcala‘€  the  Donino  Coarse  Screen  search  Units  for  the  si]b"Jec*  aircraft  and 
conpile  a  list  ot  those  aircraft  on  the  I-list  and/or  EX-llst  vithin  the 
search  limits.  The  search  limits  consist  of  the  area  coyered  by  the  subiect 
hc  during  the  donino  projection  interval  plus  a  buffer  to  allon  for  the  maximum 
area  covered  by  a  donino  object  hC  during  the  donino  projection  interval. > 

PBPFOHH  notential_resolution_advisory_stat us_variable_deternination ; 

IP  (subject  AC  on  Sl-list) 

SET  maximum  detection  threshold  parameter  to  the  appropriate  value; 
9BPF0PH  donino_search_area_sub ject_AC_calculations; 

PEBPOaH  ax_list_ob ject_AC_domino_buf fer_area_ca leu lat ions; 

PEBPORH  EI_list_donino_search_linits_calculations; 
pgBPOBH  EX_list_donino_search; 

IP  (subject  AC  vithin  altitude  range  of  A-list) 

ISSS  PERFOBH  X_list_ob ject_AC_donino_buffer_area_calcnlations; 
PBBFOBH  X_list_donino_search_llmits_calcnlations; 

CALL  A_LIST_SIG»?0ST_PPTPT_CAlCtJLA7T0!l 
IB  (X  position  of  subject  AC) 

OPT  (signpost  entry) ; 

Use  signpost  entry  as  subject  AC; 

PEBFORW  X_list_donino_search; 

ELSE; 

IZ  (subject  AC  controlled) 

TBPH  SEt  maximum  threshold  parameter  to  appropriate  IPB  value; 
ELSE  SET  maximum  threshold  parameter  to  appropriate  VPB  value; 
PEBPORH  dOBino_search_area_sub ject_AC_ca leu lat ions; 

PEPfOBH  X_list_ob ject_AC_donino_buf fer_area_calculat ions; 

PEBFOBn  X_list_donino_search_linits_calculat ions; 

PBHPOBH  X_15 st_donino_search; 

JJI2  dOBino_coarse_screen; 

-  RESOLPTIOH  ADVISOBI*S  PTAIOATIOM  ROOTIBE  HIGH-IETEL  LOGIC  - 
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pRoc gss  (loBino_coar3e_screen; 

P^PPORS  poten tial_resol'jt ioii_ad visor y_statos_7ariable_ae':erminatioa; 

IP  (iCID.eTvtG  E(2  STROP) 

THBS  TLD  =  OAXTtl; 

PPPPOHH  (Joi»ino_searcfa_area_sab'Ject_AC_ca Iculat ions; 

PPPFORM  PX_list_ob ject_AC_domino_buf f er_area_calcula tions; 
pvRFORn  EX_list;_doaino_seacch_Xiaits_calcu  la t ions; 

PERFORM  EX_list_doBiino_search; 

IF  (ACID. 2  (CSC5SEH.ALO  ♦  MAXAF)) 

THEN  PERFORM  X_list_ob ject_AC_domino_buf f er_ar6a_calcula t ions; 
PSPFOPM  I_list_doaino_search_liii*:s_calculaiions; 

CAIL  T_I.IST_SIGHPOST__ESTBT_CALCDLATIOH 
IR  (ACID.X) 

OOT  (SIGNPOST)  : 

Ose  signpost  entry  as  subject  AC: 

PERFORM  X_li st_domino_searcfa: 

EISE; 

ELSE  IF  (ACID.CONC  Efi  STROE) 

THEN  TLD  =  MAXTLI: 

ELSE  TLD  =  MAXTLF: 

PEPPORH  doDi  r!o_search_area_sub  ject_AC_ca  Iculat  ions; 

PERFORM  X_lis':_ob ject_AC_doaino_baf fer_area_calcalations; 

PERFORM  X_li st_dosino_search_liaits_calcula* ions; 

PERFORM  X  list_donino_search; 


END  domino_coarse_screen : 


PPSOLOTIOH  ADTISORIES  BVALOATION  RODTINE  lON-LEVSL  LOGIC 
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PROCESS  do*lno_coarse_3creea_altitade_con£lict_te3t ; 

<Thi3  proces3  checlc3  for  1C  on  the  X  and/oc  EX-llat  within  the  Doaino  Coarse 
Screen  altitude  liaita.  If  the  object  1C  has  altitnde  data,  than  the  1C  anst 
either  be  within  the  Doaino  Coarse  Screen  altitude  liaits  or,  if  it  has  a 
vertical  welocitT  greater  than  the  assuaed  vertical  velocity,  the  two  1C  aust 
be  co-altitude  within  the  detection  tan  threshold.  If  the  object  1C  does  not 
have  altitude  data,  it  is  considered  within  the  altitude  Units. > 


IE  <next  1C  has  altitude  data) 

THER  IF  (next  1C  Z  position  within  Z  search  Halts) 

THBli  PEBPOHH  potential_doalno_con£lict_list_entry_addition; 

ELSE  IF  (next  1C  Z  velocity  22  assuaed  aaxiana  Z  velocity) 

THEM  IF  (next  1C  and  subject  1C  will  be  co-altitude 

within  aaxiana  detection  threshold) 
THEM  PERFORH  potential_doaino_conf lict_list_ 

entty_addition; 


9 


L2S: 


BISB; 

BISB  IF  (non-aode  C  doaino  processing  flag  is  set) 

THEM  PERFORH  potential_doaino^conflict_list_entry_addition; 
BISB; 


EHD  doaino_coarse_3creen_altitude_conf lict_test; 


RESOIOTIOM  IDFISORIES  ETIIOITZOH  ROOTIIB  BIOB-lBm  tOQZC 
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PHOCgSS  (lo«ino_coarse_scceen_altituae_conf lict_*est ; 


I?  (  HCID.  HCPLG  ITROE) 

THEH  I?  {(2t  tj  iCID.2)  iHO  (»CID.Z  ZO) ) 

THBR  PEHroEH  potential_ao«lno_conflict_list_entry_addition; 
BtSJ  IP  (ACID.  ZD  GT  CSCBEEH.ZPiST) 

THEE  TP  (ICtD.Z  '  EXTAC.  Z  J  /  (SITAC.  Z  D  -  ACID. ZD)) 
L2  TLD) 

"HEH  PERPOB H  po*ential_doiiiino_conf lict_ 


list_entry_addit ion 


ELSE; 


ELSE: 

ELSE  IP  (STSTEE.DOBEOBC  tQ  STSOB) 

THEE  PERPORB  potentia i_doBlno_conf lict_list_entry_additit>n; 
ELSE; 


BED  dOBino_coarse_screen_al*itude_con f lict_test ; 


HESOLOTIOE  ADTISOHIES  ETALOATIOE  RODTIEE  LOR-LETEL  LOGIC 
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PROCESS  ao«ino_conf lict_(l«tection; 


<Deteriine  a  list  of  potential  doaloo  conflict  kc  for  the  subject  AC. 

Oslng  the  subject  AC's  sodeled  response  path  to  each  potential  resolntlon 
adslsory  and  the  object  AC's  ptojocted  path,  perfors  resolntlon  advisor; 
detection  checks  between  the  subject  aircraft  and  each  AC  on  the  Potential 
Doalno  Conflict  List,  until  a  conflict  requiring  resolution  advisories  is 
detected  or  ever;  AC  on  the  Potential  Ooilno  conflict  List  has  been  processed. > 

IP  (potential  doalno  conflict  list  pointer  In  pair  record  for  subject  AC 
is  null) 

THBR  PEBPORH  potential_doaino_conflict_list_creation; 

ELSE!  <Potential  Doalno  Conflict  List  alread;  deterained> 

IF  (this  advisor;  has  not  been  checked  for  causing  a  doalno  conflict) 

THEM  LOOP; 

Get  next  AC  on  the  potential  doalno  conflict  list; 
sriTlF  (no  Bore  AC  Og  potential  resolution  advisor;  status  variable 
indicates  this  potential  resolution  advisor;  has  alread; 
been  checked  and  it  causes  a  doalno  conflict) ; 

PERFORll  doBino_rBSolution_ad7isor;_detection_f liter ; 

IF  (conflict  requiring  a  resolution  advisor;  is  detected) 

THBR  SET  potential  resolution  advisor;  doalno  status 

variable  to  Indicate  doalno  conflict  detected: 

ELSE; 

EHDLOOP: 

IF  (potential  resolution  advisor;  doalno  status  variable  does  not 
indicate  a  doalno  conflict  has  been  detected) 

THER  SET  potential  resolution  advisor;  doalno  status  variable  to 
indicate  no  doalno  conflict  detected; 

ELSE; 

HUS; 


ERD  doBlno_conflict_detection; 


RESOLOTIOR  ADTISORIBS  EFALDATIOR  ROOTIRE  HI6B-LBTEL  LOGIC 
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PB0CIS5  ao«ino_conf lict_aetection; 

<0sln9  subject  kCs  aodvl^d  taapoBS*  path  to  oach  potantlal  rasolotlon 
adTlsory,  porfora  flk  dataction  chacks  bataaaa  tha  snb^act  1C 
and  aach  kC  on  tha  Potaatlal  Doaiao  Conflict  List,  natll  a  conflict  raqaltiag 
PIS  Is  datactad  or  atarf  1C  on  tha  Potaatlal  Doaiao  Conflict 
List  has  been  processed. > 

H  (PSSC.  IPTR  SPOIL) 

THBP  PBRPQBH  potantlal_doaino_confllct_llat_craatlon; 

PLSg; 

JP  (potential  rasolatlon  adtlsorf  statns  sariabla  ^  SDORIP) 

TBSP.  LOOP; 

Get  next  1C  on  the  potential  doaiao  conflict  list; 

EIITI?  ((no  nore  1C)  2S  (potential  81  statns  variable  52  SDOncc) ) 
PB8P08I1  donino_cesolatloa_ad»isory_datactioB_f  liter; 

U  (DCHDPLG  Sa  *TB0B) 

THBB  potential  Bl  doaino  statns  variable  *  SDOncC; 

BLSB; 

BBPLOOP; 

IP  (potential  Bl  doaino  statns  variable  ££  fDOBCC) 

THBB  SPT  potential  Bl  doaino  statns  variable  »  SDOnCRC; 

BLSB; 

BBO  doaino_conf lict_detectl on; 


BBSOLOTIOB  IDVISOBIBS  BTILOITIOR  BOOTIBB  lOW-LBTBl  LOGIC 
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PBOCBSS  doilno_iletection_thr«sholds: 


<DeterBln«  the  detection  thresholds  to  be  nsed  for  the  subject  1C  and  the  object 
1C  froB  the  Potential  Ooslno  Conflict  list.  The  detersining  factors  are  the 
controlled/nncontrolled,  eqnlpped/anegnlpped  status  of  each  1C,  the  nuaber  of 
1C  In  the  conflict  cluster,  and  the  encounter  area  type.  The  area  type  of  the 
intruder  1C  anst  be  deteralned  If  It  Is  not  already  known. > 

IP  (encounter  sultiplicity  is  not  known) 

•''HfH  PigPOHM  donlno_encounter_lC_aaltiplicity_deterBlnation: 

E1S8; 

IP  (encounter  area  type  la  not  known  for  subject  1C,  object  1C  pair) 

TBPg  cm  EHCOOgTEB_lHEl_TTPl_DSTEgHISlTIOg; 

PISE; 

Calculate  the  absolote  walue  of  the  relatlwe  vertical  velocity; 

cm  lI8CglPT_PirR_SQOIPBEgT_lSO^CO»TBOt_STlTB_DBTBBBl»lTIOll; 

cm  DO11I»O_T10_AHD_PBOXIBITy_TBgESBOt0_DETBB81«lTlOll; 

ggo  do«ino_detectlon_throsholds; 


SBSOIOTIOII  lOriSORIBS  ByilVlTtOR  ROOTIRB  BIOB-lBTBl  LOGIC 
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PHOCtSS  doalno_a«t«ctlon_*htesholds 


Oetaraln*  tha  datection  thrasholds  to  ba  asad  for  the  sobjact  kC  and  tha  ob^act 
iC  froa  tha  Potantlal  Doalao  Coafllet  Hat.  Tha  datarainlng  factota  ara  tha 
controllad/nncontrollad  and  aqaippad/nnaqnippad  atatna  of  each  tc.  llso,  the 
area  type  of  tha  Intruder  hC  nnat  be  dataralnad  If  it  la  not  already  known. > 

(PI>C_11ST.  HOLT  52  0) 

?H?k  PgRPOBB  donino_anco<inter_»C_aaltloiicity_dateralnatioB! 
gtsg; 


55  (POC_lIST.BH»T  52  »0»»T) 

THBR  OIL  gWCOOBTE8_»BB»_TTPB_DBTBRHI!I»TIOII 
15  (kCID1,  »C102) 

OPT  (OERKT,  IRP1Z2)  ; 

PDC_1,1ST.BII»T  »  DBBXT; 

glSB; 

irSZ  >  IB8(DPRZ)i 

CAII  »IRCR*PT_?»IB_gQPIPBBBt_»«0_CO!ITHOl._ST»tB_0EtgBBI»llTI0» 

55  (ICIO'I,  ICI02) 

OPT  (PRCOBT,  PBBO)  5 

CXLL  DOBIllO_T10_XBO_PBOZIBITT_THBBSHOtD_DETBBBIB»TTOH 

55  (BTBZ,  PDC_1IST.BII»T,  PDC_tIST.»PlT,  PBBO,  PRCOBT,  DDOT) 
2ai  C5TRPCTPBB  DHXTBl) ; 

BBD  donlno.dateetlon.thraaholda; 


-  BBSOLPTIOB  XDTISOBIBS  BTklPXTIOB  BOPTISB  tOB-lE»El  lOOIC 
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PROCSSS  doiiino_encoanter_lC_«ul»i pliclty_deteriiinat ion ; 

<This  process  deteraines  the  total  naaber  of  1C  involred  in  the  conflict 
cluster  Includin?  the  doaino  object  1C.> 

IF  (doaino  object  ic  is  not  in  any  conflict  table) 

THBS  aaltiplicity  is  naaber  of  1C  in  subject  1C  conflict  table  plus 
one  for  doaino  object  1C; 

EtSSIF  (doaino  object  1C  is  not  in  the  saae  conflict  table  as 
the  subject  1C) 

THEN  aaltiplicity  is  sua  of  naaber  of  1C  in  each  conflict  table; 
OTRERgISS  aaltiplicity  is  naaber  of  IC  in  subject  1C  conflict  table; 

ESP  doBino_encouater_lC_aaltiplicity_deterBlnation; 


SBSOIOTIOB  IDflSOSIES  BTIIOITIOII  800T1EB  HIGH-tBVBL  LOGIC 
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PBOCBSS  aoBino_encoantet_HC_multlplici*y_deterainatlon; 

<'''his  process  detersines  the  total  nasber  of  1C,  including  the  donino  objec^t  KC 
inyolved  in  the  conflict  cluster  with  vhich  the  subject  pair  is  associated. > 

IP  (P0C_IIST.IHTH1C.CTPTF  Efl  JKOtlJ 

THPH  PDC_tIS‘^.  10LT  =  ACID.  CTPTP.  SIC  ♦  1; 

ELFEIP  (PDC_IIST.  IHTRAC  BE  ACID.CTPTH) 

’■BEE  POC_irST.  BOLT  =  ACID.  CTPT5.  SAC  ♦  PDC_LIST.  ISTSAC.CTPTB.  SAC: 

OTHEBWISB  P0C_LIST. BOLT  =  ACIO.CTPTB. SAC; 

EBP  doaino_encounter_AC_sultiplicity_detei:iination; 


RBSOtOTIOS  ADPISOFIBS  BPAIOATIOS  BOOTISB  tO»-lE7Bt  lOSIC 
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PHOCBSS  doalno_featares._w«tght_addltlon: 

<kdd  the  weight  of  an;  donino  featncee  set  to  that  RIDS  total  walae.> 


isas; 

Get  next  RIDS; 

BIITIP  (no  note  BIDS) ; 

If  ('neither  1C  canses  a  donino  conflict*  featore  is  set) 

THRM  add  this  featnte's  weight  to  this  BIDS  total  valae; 
ftsyif  ('one  1C  causes  a  donino  conflict*  featore  is  set) 

THBR  add  this  featore* s  weight  to  this  BIDS  total  waloe; 

Qxmmi: 

BBDIOOP; 

EBP  add_donlno_featores_welght; 


e 


RBSOlDTIOfl  lOrtSORtBS  BmcmOR  RODTIBB  HI^n-lBPBl.  lOOIC  - 
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PB0C8SS  doBino_features_«aight_additlaa; 


tOQg: 

Gat  nast  8tDS; 

BIITiy  (no  tora  BUDS) ; 

IS.  (TH»DS.PHTBITS(7)  STBOl) 

THBB  THBDS.TIini  »  TBAOS-TAIOE  ♦  BDOBtGT; 
EtSEIP  (TR»DS.PBATBrTS(8)  ^  fTSOB) 

THBB  TB»DS.7*10B  -  TB»DS-7»10B  ♦  DOH1BGT; 
OTHBBBISB; 

BBDLOOP; 

BHD  dotino_faatnras_iialght_aaditlon; 


HBSOLOTIOB  IDTISOBIBS  BTBIOITIOB  BOOTIBB  lOB-tBTBl  tOGIC 
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P80CBSS  do»ino_resolution_adTisory_d«t«ction_fllt«r ; 

<This  rootia*  checks  for  a  doaino  conflict  between  the  subject  1C  and  object  1C 
caused  bj  a  potential  resolution  advlsorj.  The  resolution  adwisorj  detection 
thresholds  nust  first  be  deternined.  Then  the  coarse  detection  checks  are 
perforaed.  If  a  doaino  conflict  is  possible,  then  the  detection  logic  is 
perforaed.  The  non-aode  C  detection  logic  is  perforaed  if  the  object  1C  does 
not  have  node  C  data.> 


CtB18  resolution  advlsorT  detection  flag: 

PEBf 08H  donino_detectlon_thresholds; 

PgBPOaa  donino_coarse_detection_checka ; 

IP  (conflict  still  possible) 

THfg  LOOP; 

Get  Index  of  next  doaino  projected  position  In  BlPP  Table  and 
DOPP  Table; 

eilTIP  (all  projected  positions  have  already  been  tested  gs 

flag  Indicating  necessity  for  resolution  advisory 
Is  set)  : 


IF  (node  C  data  available  for  object  1C) 

T8E8  CALL  DOHI»O_aESOl0TIO8_T10_lBD_P80IIBITI_ 

COnPlHISORS; 

ggapoaa  non_aode_C_r esolut ion_ta  u_a  nd_ 

proxiaity.coa pari sons; 


BBDtOOP! 


BLSB: 


BID  donino_resolation_advisory_detectioD_filt«r; 


BESOtOTIO*  IDPISOBIBS  ETILOITIOI  lODTIBB  fllGa-LETBl  LOGIC 


pyoctss  doiiino_resolDtiOB_aa»isory_aet*ctlon_f liter; 

<Thi8  Is  the  aotectlon  logic  for  aetereining  the  setting  of  the  potentisl 
R»  status  Tsriables  froa  the  value  of  the  DcaortG.  Only  one  flag,  DCHDFLG, 
is  processed.  If  both  AC  are  controlled,  the  values  of  DTCHDH,  T  are  actually 
TIPBB,  T.  If  both  AC  are  uncontrolled,  then  the  DCHDPIG  is  the  only  flag  that 
should  be  processed.  And  if  one  AC  is  controlled  and  one  AC  is  uncontrolled, 
it  is  sufficient  to  process  only  the  sore  sensitive  (larger)  thresholds. > 


DCnOPLG  «  SPAISE; 

PEBrOBB  doBlno_detectlon_threshoids; 

PERPOBJI  aoaino_coatsa_aetection_checlta; 

I?  (DCBDPLG  12  STBOE) 

THEll  DCBDPIG  =  SPAISE; 
lOOPi 

Get  inde*  of  nert  donlno  projected  position  in  BAP?  Table  S 
OOPP  Table; 

fllTIP  (all  projected  positions  have  already  been  tested  ob 
DCBOPtG  12  tTROB)  ; 

11  (ACID.BCPIG  12  fTROE) 

THEB  CALL  OOHI1IO_BESOLOTIO»_TAD_A»I>_PBOXIBITT_ 

COBPABISOBS 

11  fSTBOCTOBE  DRABTL) 

OPT  (DCBDPLG)  ; 

SLSB  PBBPOBB  noB_Boae_C_resolntion_tau_and_ 

pro zl si ty_cos par Isons; 

EBPLOOP: 

SUl: 

EBP  aonino_resolotton_aavlsory_detectioB_f liter; 


BESOLGTIOB  ADTISOBIES  EVALOATIOB  BOPTZBE  LOB-LBTBL  LOGIC 
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PROCESS  a oi!iino_search_area_horizont.al_diBension_calcD la M on s; 

<D6tPri«inc  ^he  ex*:ent  of  the  subject  kC  during  the  dOBino  interval  in  the 
horizontal  dimension.  For  the  'continue  straight*  path,  the  projection  :s 
linear  and  may  be  made  from  the  first  domino  projected  nosition.  eoj-  the 
turning  paths,  a  projection  must  be  made  from  each  of  the  domino  protected 
positions  during  the  interval. > 

CLFhR  all  horizontal  projection  values; 

IF  (negative  horizontal  advisory  is  a  potential  resolution  advisory  OR 
any  vertical  only  advisory  is  a  potential  resolution  advisory) 
lliH  project  subject  nc  ahead  on  the  continue  straight  path  from  the  first 
RhPP  Table  entry  for  3  •  scan  time  ♦  max  horizontal  tau 
detection  threshold; 

SLU; 

IF  (tarn  left  advisory  is  a  potential  resolution  advisory) 

tRFS  project  subject  kC  ahead  on  the  turn  left  path  from  all  four  entries 
in  the  RAPP  Table  for  max  horiz  tau  detection  threshold; 

EISF; 

IF  (turn  right  is  a  potential  resolution  advisory) 

tHFH  project  subject  AC  ahead  on  the  turn  right  path  from  all  four  entries 
in  the  RAPP  Table  for  max  horiz  tau  detection  threshold; 

ET.SE; 

FRO  domino_search_area_horizontal_d imension_calculations; 


"ESOtOTIOIl  ADVISORIES  EVAIOATIOR  PODTINE  HIGH-lEVEt  lOGIC 
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PBOCgSS  do«lno_s«arcti_srea_hori2ontal_aiiensloB_cal eolations; 

•  lOllPOS; 

TP1I(»)  «  lOBPOS; 

II  ((BLPTIIBGT  12  lOOHIIP)  2fi  (CtHB  12  *DOB»P)  2S  (“SC  52  *OOS»P)  21 
(scias  12  sooBHP)  21  (*DSc  52  *DoaiiP)  21  12  »i>ohb?)  j 

Tgeg  XPB(1)  «  8aPP.X(1«1)  ♦  B1PP.ID(1,1)  *  (DOaSRCH  •  STSTBB.SCIBT  ♦  TtD) 

IP8(1)  -  R»PP.T(1,1)  ♦  BXP9.ID(1,1)  •  {OOHSBCB  •  STSTBH.SCMT  ♦  TID) 

nil: 

21  ((I-'"  12  *009«P)  21  (iPTCtaa  12  5Dobbp)  ob  (ibtdsc  12  sdobbpm 
THBB  XPB(2)  »  BiPP-X(2,1)  ♦  BXPP.XD«2,1)  •  TtD; 

TPB(2)  -  R»PP.t(2,1)  ♦  BXPP.ID(2,1)  •  TtD; 

TPB(3)  «  B»PP.X(2,2)  ♦  B»PP.XD(2,2)  •  TtD; 

TPB(3)  «  BXPP,I(2,2)  ♦  BXPP.IO(2,2)  •  TtD; 

XPB(«)  -  RBPP,X(2,3)  ♦  BXPP.X0(2,3»  •  TtD; 

tPB(<»)  *  RIIPP,I(2,3)  ♦  B»PP.TD(2,3|  •  TtD; 

XPB(5)  «  B»PP.X(2,*)  ♦  BXPP.XD(2,*)  *  TtD; 

TPR(5)  <•  RXPP.T(2,»)  ♦  BXPP.ro(2,*J  •  TtD; 

1111: 

11  ((BST  12  boobbp)  21  (BGTctaa  52  xoobbp)  21  (hgtdsc  52  sdobbp)) 

THBB  XPB(6)  -  B»PP.X{3,1)  ♦  8»PP.ID(3,1)  •  TtD; 

TPB(6)  ■  BXPP. 1(3,1)  ♦  B»PP.ID(3,1)  *  TtD; 

XPB(7)  ■  B»?P.X(3,2)  ♦  B»PP.XO(3,2)  •  TtD; 

TPB(7)  -  RXPP.T(3,2)  ♦  B*PP.TD(3,2)  *  TtD; 

198(8)  -  B8PP.X(3,3)  ♦  B8PP.XD(3,3)  •  TtD; 

TPB(8)  »  R»PP.T(3,3)  ♦  RXPP.IO(3,3)  •  TtD; 

XPR(9)  -  B»PP.X(3,«)  ♦  B»PP.XD(3,a)  •  TtD; 
tPB(9)  ■  R»PP.T(3,<I)  ♦  B»PP,ID(3,*)  •  TID; 

BtSB; 

fgp  4oalno_a«arch_ar*a_horl*ontal_dla«nslon_calcnlatioBs; 

_ _ _ _  RBSOtaTIOR  8DTIS08IES  BT»lO»TIOa  800TI8B  lOW-LBTBl  tOGIC  — 


13-P87 


PROCHfiS  domino  soa  r  c  h_a  ub  i>'c*  lea  la*  i  on'; ; 

<Calcula*o  *ho  ox^on*  ot  ‘■ho  subiec*  AC  on  bho  X/FX-lin*  horizontally  and 
Vf-rbically  bared  on  r<  rponse  *10  *hf!  potential  rorolution  advisories 
and  bh,;  uaxiraum  resolution  alvir.orv  detection  *  t,ro,T  ho  Id  s.  > 

^FAP  pro-iected  X,  Y  and  7  values; 

PFRFORh  dopino_scarch_arra_horizont3l_dimFnsion_calculations; 

<ChecX  bo  see  if  neoative  vertical  advisories  must  be  nodelod  for  later 
domino  detec-^jQ,,  nroce ss  1  ng.  a 

IF  (s'jbiect  AC  has  a  vertical  soe-ed  limit  advisory  or  a  negative  verbical 
-esolution  advisorv  that  has  nob  yet  been  modeled) 

IiiSIi  CALL  NSgATIVF__V''RTICAL_PFS01.IJTrn*l_ADVIS0RY_n0D''LI’JG: 
fLFJ: 

DgpFQpy  domino_rearch_aroa_verbical_dimension_calculations; 

■■lomino_search_aroa_s'jbiect_AC_calculabions; 


"ESnL'ITTm  ADVISORIES  PVALOA"’IO»  RODTINE  HIGH-LEVEL  LOGIC 


ii-pen 


"ROCgSS  aoiiino_search_area_subject._HC_Cilciilat ions : 

<Calculate  •:hp  donino  area  on  ‘he  I/RX*list  around  the  subtec*'  AC  based  on 
response  ••o  the  potential  PAS  (in  the  BAPP  Table)  and  the 
■ariiu*  HA  detection  thresholds. 

SET  all  APS,  YPR,  ?PP  to  SONPOS; 

PEHFOBE  ioBino_search_area_hotizon^al_diaension_calculi*ions; 

CDeteraine  if  negative  vertical  advisories  sust  be  aodeled  for  Ia‘er 
doBino  defection  processing.'* 

IF  (((VSL  Efl  SOOfINP)  OB  (BCLha  Efl  tDOKBP)  OF  (HDSC  Efi  SDOSNP)  ) 

AHP  ((HSPH01  E^  SPALSE)  OR  (RSPaD2  Eg  IPALSE))) 

TEEN  CALL  NE3ATI7S_VERTICAL_SESOtOTION_ADVISORT_nODELlNG 
IN  (ACID,  VER-’RA) 

OPT  (RAPP)  : 

SI-SS; 

PERFORE  doaino_3ea. ch_area_vert ica l_diBen3ion_calcula tions ; 

XP  =  EAX  (XPR  (»)  )  ; 

XL  =  EIN(X'>'>(-))  ; 

TP  =  EAX  (TP?  (•)  )  ; 

YL  =  EIN  (YPR  {•)  )  : 

ZP  =  MAX  (ZPR  (•)  )  : 

7L  =  MI  N  (EPR  (•)  )  : 

END  dOBino_search_area_sab ject_ AC_ca leu  la tions; 


RESOLPTtOH  ADVISORIES  EVALPATIOH  ROPTINE  LOR-LEVEL  LOGIC 
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PBOCBSS  dotlno_s«arch_ar«a_Tertlcal_dl*en8ion_calcalatlon8; 

<I>atarBine  tha  aztant  of  the  sob'fact  kC  daring  the  doaino  interral  in  the 
vertical  diaenaion.  Since  all  patha  are  linear,  the  proiectiona  nay  be  nade 
froa  the  flrat  doaino  projected  poaition  for  each  patb.> 

I*  (any  horizontal-only  adviaoriea  are  potential  reaolation  advisoriea) 

THBli  project  aabject  kC  ahead  on  current  vertical  path  froa  the 

firat  BkPP  Table  entry  for  3  *  acan  tine  ♦  naz  vert  tau 
detection  threshold: 

SL5£: 

IT  (cliab  ia  a  potential  reaolation  adviaory) 

THBB  project  first  entry  in  HkPP  Table  ahead  3  ■  scan  tine  t  naz 
vertical  tan  detection  threshold; 

BLSS; 

IP  (descend  is  a  potential  resolution  advisory) 

THBB  project  first  entry  in  BkPP  Table  ahead  3  •  scan  tine  * 
aaz  vertical  tan  detection  threshold; 

Sill: 

(a  don't  descend  or  liait  descend  is  a  potential  reaolation  advisory) 

THBB  project  firat  entry  in  BkPP  table  ahead  3  *  acan  tiae  ♦ 
naz  vertical  tau  detection  threshold; 

B13B; 

IP  (a  don'*  cliab  or  Unit  cliab  is  a  potential  reaolation  advisory) 

THBB  project  first  entry  in  BkPP  table  ahead  3  ♦  scan  tiae  ♦ 
naz  vertical  taa  detection  threshold; 

Ills: 

BID  doBlno_search_area_vertlcal_diBension_calcalations; 

-  BBSOLOTIOa  kDTISOBIES  BTILOkTIOI  BOOTIBB  HIOB-lBVBl  lOOIC  - 


13-P70 


PROCgSS  ao«ino_search_atea_»ertical_dia6naiott_calcolations; 


XI  ((IFT  Sfi  SOOSSP)  21  (8GT  B2  lOOHSP)'  21  (itPTSBGT  £2  *DOBBP) ) 

THEH  ZPB(1)  =  BiPP.Z(1,1)  ♦  BkPP. 20(1,1)  •  (OOBSfiCH  •  STSTBB.  SCiHT  ♦  TID)  ; 

1155; 

IF  ((CLBB  12  SDOBHP)  OB  (LFTCtBB  12  SDOBBP)  OB  (BGTCIBB  £2  *DOBBP) ) 

THEH  2PB(2)  =  H»PP.2(2.1)  ♦  B»PP. 20(2,1)  *  (D0BS8CB  •  STSTBB.SCXBT  ♦  TIO)  ; 
ELSE; 

XI  ((DSC  12  SDOBBP)  OB  (IFTDSC  12  SDOBBP)  2fi  (BGTDSC  £2  SDOBBP)) 

THBB  2PB(3)  =  RAPP. 2(3,1)  ♦  B1PP.2D(3,1>  •  (DOBSBCH  •  SISTBS. SCABS  ♦  TLD)  ; 
1151; 

XI  (HOSC  12  SDORMP) 

THBB  2PR(«)  =  RAPP. 2(4,1)  ♦  BAPP.2D(4,1)  *  (OOBSSCB  •  SISTER.  SCABS  ♦  TtO)  : 
1155; 

XI  (BCLBB  12  SDOBBP) 

THBB  2PB(5)  =  RAPP. 2(5,1)  ♦  BAPP.20(5,1)  •  (DOBSBCH  •  SISTEB.SCABT  ♦  TID); 

nil: 


IBD  doalno  search_area_Ter*ical_<lii«nsion_caIcnIations; 


BESOLOTIOB  ADTISOBIBS  ETAIDATIOB  ROOTIBB  tOW-lBTBl  LOGIC 


PBOCia^  BX_liat_baek«aca_doilao_a««rcli: 

<Saareh  backvatda  (dacraaslng  X  valaas^  oa  tha  Bl-list  aatil  tha  lovar  doalao 
aaareh  Halt  la  raachad  or  thara  ara  no  aora  kC.  Do  aot  iaclnda  stata  aactors 
that  ara  al^apoata  or  kC  that  ara  carraatlx  la  conflict  with  tha  sabjact  kC. 
klao,  doa't  iaelada  kC  la  a  ftaal  approach  zoaa  if  tha  sabjact  kC  is  also 
la  a  fiaal  approach  tOBa.> 


LSS2: 

Oat  naat  kC  la  diractioo  of  dacraaslag  i  on  EX- list; 

BXITIE  ((no  aora  kC)  aj  (X  position  of  next  kC  ^  lower  X  liait)); 

X£  ((next  kC  not  in  a  conflict,  pair  with  tbs  sabjact  kC)  ^£2 
(naxt  stata  factor  is  not  a  signpost)  kHP 
(both  kC  ara  not  in  final  approach  zonas) ) 

THEE  XE  (naxt  kC  T  position  within  T  search  Halts) 

TBEB  PEBPOBH  doBlno^coarse^scraan.altitada.conf llct.test; 
ELSE; 

EISE; 

ggPLOOP! 

EBP  EX_llst_backward_doBino_saacch; 


BESOtOTlOB  kDTXSOIZBS  ETklOknOE  iOOTIIl  HlOH-lETEt  lOOIC  - 


13-172 


process  St_llst_b«cltn«rd_aoiino_search; 

LOOP; 

Get  next  LC  in  direction  of  decreealng  I  on  EX- list; 

BIITIP  ((no  note  »C)  Qfi  (<  position  of  next  ic  iX  lover  X  Halt)); 

IP  ((next  1C  not  In  a  conflict  pair  with  the  snb^act  1C)  IBP 
(HXTIC.SPZDPG  12  SPltSE).  IBP 
(both  1C  are  not  in  a  final  approach  zona)) 

THEB  II  ((XL  U  BXTIC.  I)  HB  (BXTIC- t  U  TP)) 

TSEB  PEPFOBW  doBino_coarse_scteen_altitade_conf lict_test ; 
ELSE; 

ELSE; 

bb2I22£: 

EBP  EX_ 1 i St ^ back va rd_aosl no_sea rch ; 


BESOLPTXOB  IPVXSOBZES  ETILPITIOB  lOPTIBE  LOB-LETEL  LOGIC 
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PBOCess  !X_list_4o«liio_3earch; 

<This  procedure  perfores  the  search  of  the  El-list  arouod  the 
subject  hc  within  the  doeino  coarse  screen  search  lislts.  > 

PBHroTiH  8X_list_forward_doslno_seatch; 

PEBPOBH  BX_list_bac)t»ard_doilno_search; 

PHD  EX  list_dosino_seatch; 


BESOLOTIOH  ADVISORIES  ETAIDATIOR  ROOTIRB  HIGH-lETEl  LOGIC 


13-PVh 


PBOCBSS  BX_list_4o«ino_ search? 

PBPPOaa  EX_list_for»aEa_aoelno_seateh; • 

PBBPOHB  BX_llst_back«ar4^doilno_seacch; 

BUD  BX_list_aoBlno_search; 


RBSOIOTIOI  kDTISORIBS  BTklOtTlO*  BOOTIIB  tOW-lBTBl  lOGlC 


13-P75 


1  ’ 


PPOrP?S  PX_1  i  no_search_l  i»i t s_ca Iculat  ions; 

<Calcola*'e  ‘■he  ET-iis*  donino  search  limits  by  adding  the  EX-list  obiect  lie 
domino  buffer  area  ‘o  the  sub'Ject  Ac  domino  area.  > 

Add  maximum  horizontal  range  for  object  AC  to  upper  X  T  values  ot  subject  AC 
domino  area; 

Subtract  maximum  horizontal  range  for  obiect  AC  from  lower  X  C  V  values  of 
subject  AC  domino  area; 

Add  maximum  vertical  range  for  object  AC  to  upper  7  value  of  suMect  AC  domino 
area ; 

Subtract  maximum  vertical  range  from  lower  Z  value  of  subject  AC  domino  area; 

EXP  5X_list_domino_search_li«its_calcalations; 


"BSOLDTTOX  ADVISORIES  ETAtOATIOR  PODTIRB  HIGB-LBVEt  LOGIC 


i 


13-P76 


PB0CSS5  HX  list  aoi«ino_seacch  liiits_calculations; 


T!J  =  XMIX  ♦  SH»X: 
TO  ■»  IBXX  ♦  HHXX; 
ZO  =  ZBXX  ♦  ZBX; 

XL  =  XBIB  -  BBAI; 
Yl  =  TUN  -  RBAX; 
?I  =  ZMIN  -  ZBX; 


TND  SX_list_aoiino_search_liBits_calculatlons; 


RBSOLOTION  XDTISORIIS  BXXtOITION  HOBTIK  LON-tBTEl  tOGIC 
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H0CBS3  BX_iist_forii«tS_doBino_8«atcli: 

<SMreh  forward  (Incraasing  X  walaoa)  oa  tho  BX-llst  ootil  th«  appor  doaino 
aoarch  Halt  la  raaehad  or  thara  ara  ao  aora  XC.  Do  aot  laelada  atata  wactora 
that  ara  aigapoata  or  tc  that  ara  carraatly  la  coafllct  with  tho  aabjact  kC. 
klao,  doa't  laelada  kC  la  a  flaal  approach  toaa  If  tha  aabjact  kC  la  alao 
la  a  flaal  approach  soaa.> 


LOOP; 

Gat  aaat  kC  la  dlractloa  of  lacroaalag  X  oa  BX-llat; 

BXITIP  (ao  aora  kC  Ql  X  poaltloa  of  aaxt  kC  SX  appar  X  Halt)  ; 

If  ((aart  kC  aot  la  a  coafllct  pair  «lth  tho  aobjact  kC)  kgp 
(aoit  atata  wactor  la  aot  a  algapoat)  kBD 
(both  kC  ara  aot  la  flaal  approach  aoaaa) ) 

TBBB  If  (aart  kC  T  pbaltloo  althla  t  aaarch  Halts) 

iBsi  imasa  dOBlBa^coar8a_8craeB_altltode_conflict_test; 

ILU*. 

£I2!i 

SlUfiSf: 

SSO  BX_llst_for«ard^doalao^ aaarch; 


BBSOIOTIOB  kDTISOBIBS  BTklDkTIOB  BOOTIBB  BlGR-lETBl  LOGIC 


PROCESS  EI_list_f OEward_do»ino_search; 

I,0O£; 

Ge*.  ne»t  *C  in  direction  of  increasing  X  on  Bl-list; 

BEITI?  (no  lore  *C  2®  *  position  of  next  kC  GT  upper  X  iiilt) ; 

IZ  ((next  »C  not  in  a  conflict  pair  uith  the  subject  »C)  mid 
IRXTAC.SPIOPG  52  SPIILSB)  AJID 
(both  AC  are  not  in  a  final  approach  zone)) 

THBR  15  ((TL  iT  NITAC- T)  AN2  (NXTAC.  T  il  TO)) 

THTR  PBRBORH  donino_coarse_screen_altitude_conf lict_test 

BISB: 

BRDLOOP: 

BHD  EX_list_forward_doiino_search; 


HBSOtOTIOH  ADTISORIBS  BTALOATIOH  ROOTIHB  lOW-LBVEt  LOGIC 
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•  • 


PBCCyss  'T_list_objec*_IlC_ao«lno_buf f 6r_area_calculations; 

<Calcula‘.e  the  ■axinun  dis'-ance  that  an  hC  on  the  EX-list  can  travel 
durinq  the  doieinc  pro-fection  interval,  ’'his  distance  is  based  on 
the  aaxiauB  sceed  of  an  KC  on  the  Ef-list,  an  assuwed  vertical 
velocity  and  the  naxieu*  detection  threshold  values.  The  aax  immediate 
range  threshold  must  be  added  to  the  horizontal  range. > 

Calculate  the  maximum  horizontal  range  as:  max  EX-L<st  speed  limit  • 

(modeling  delay  period  *  h  •  scan  tine  ♦  max  de*ection  threshold)  ♦ 
max  immediate  range  threshold; 

Calculate  maximum  vertical  range  as;  max  vertical  speed  limi*  * 

(modeling  delay  period  ♦  «  •  scan  time  ♦  max  defection  threshold) 

BUD  f *_list_ob'lect_hC_domino_buf fer_area_ca leu lat ions; 


RESOtOTIOB  IDTISORTES  ETHLOdTIOR  RODTIRE  HIGR-tETEL  LOGIC 
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PBOCBSS  BX_list_obj«ct_AC_ao«ino_baff*r_at«*_calcalatlon«; 

BHAZ  «  BZTBl,  •  (DBIAT  *  DOHSCAIS  •  STSTBR.  SCAIT  *  TLD)  *  PDTBL.  BCORTH  (3) 

ZHX  -  CSCRBBB.BBAST  •  (DBIAT  *  OOHSCABS  •  STSTXR.SCAVT  *■  TID)  ; 

BBP  BX_list_object_AC_aoaino_baffar_ataa_caJ.coXatloBaj 


avaoiUTIOB  AOTZSOIIIS  BTALOATZOR  BOOTZBI  lOf-lBTIL  lOOIC 


PBOCESS  f*ator«_aircra£t_far_f ro»_radar ; 

<If  althar  IC  is  'far*  froa  tha  radar,  azlauth  data  becoaes  less  reliable. 
Tharafora,  attaapt  to  resolve  the  conflict  using  vertical-only  advisories. > 

IP  (etthar  kC  is  far  froa  the  radar) 

TBB»  LOOP; 

Sat  next  rasolutlon  advisory  data  set; 

BIITIP  (all  resolution  advisory  data  sets  processed) ; 

IP  (this  is  a  vertical  diaension  only  resolution  advisory  set) 
THBB  SET  this  feature; 

kdd  this  feature's  weight  to  this  PXDS  total  value; 

BISB; 

8»PtOOP: 

BISB; 

BSD  feature_aircraft_far_froB_radar; 


RBSOIOTIOR  XDTISOBIBS  BTklOtTIOIl  ROdTIBB  BIGH-LBTBt  LOGIC 


IS-fPSP 


PROCSSS  f««tBr*_«lrcr«ft_f«r_froB_r«dtrs 

U  (((tCID1.X«*2  ♦  kClDl.T**})  flj  lOISTt)  JJJ 
«»C1I)*»2  ♦  ICI02.T«*2)  ai  IDZSTI)) 
tH81  I OOP; 

6*t  th«  a«tt  raaolntiOB  adPlaory  data  aat; 

BXITIT  (all  raaolattoB  adalaoty  data  aata  ptoeaaaad)  ; 
(TBlDS.HOlIt  Sfi  SPktSB) 

TBBP  TllDS.PElTBtTS(9)  «  tTBOB; 

TRIOS. TkLOB  >  TRkDS.TkLOB  t  PkRRklOT; 

BtSB; 

tWliQgp; 

BISB; 

BBO  faa*;ira_altcraft_fat_froa_radat; 


RBSOIOTIOR  kOTISORIBS  BfkLOkTIOB  lOOTlRB  lOR-lBTBl  LOGIC 

13-tU 


i’?'2!lS5r  tc‘a*-urf“_a’:rcr,vt!-_on_tindl_approach; 

<If  either  Baneuvered  AC  is  in  a  final  approach  zone  and  is  slow,  atteapt  to 
resolve  ♦he  contlict  using  horizontal-only  advisories, > 

(either  AC  is  in  a  final  approach  zone  AND  that  AC  is  wanenvered 
AND  that  AC  has  a  velocity  that  is  not  fast) 

"■lEN  (OOP: 


(ie 

•  he  next  resol 

at  ion  adv 

isor 

y  data 

set ; 

llllLZ 

(all  resolution 

advisory 

data 

sets 

processed)  ; 

LI 

(this  is  a 

hori 

zontal  di 

Bens 

ion  on 

ly  set) 

THHN  S?T 

this 

feature; 

Add 

this 

feature ' 

s  we 

ight  t 

o  this  HADS 

PISP: 


PNDIOOP: 


“HD  fei'-ire  iircraft  on  final  aporoach; 


R2SOIOTION 


ADfISOBISS  ETALDATION 


POOTISB  BIGH-LETJl  tOGIC 
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PROCESS  f*atiir*_aircraft_on_f ln«l_approach; 

IE  (((iczDi.raz  u  sf»zo)  igjj  (bsprdi  stsob)  (bctdi.ysq  u  tfistso)) 

OS  ((tCIDP.PIB  U  SPkZO)  JJS  (ISPIDP  Ifi  STROB)  Ug 
(1CID2.TSQ  IT  TPtSTSQ))) 

HM  LOOP; 

Sat  tha  naxt  rasolatlon  advlsoty  data  sat; 

BIITIP  (all  rasolatlon  adslsotT  data  sots  procassad) ; 

21  (TRIOS.  7!PT  52  SFtLSB) 

THBR  TRIOS. FE»TBITS(16)  -  STROB; 

TRIOS. TILOB  »  TRIOS. TAIOB  ♦  FIBRGT; 

BISB; 

BSOtOOP: 

SIS5; 


BRP  faatara_aircraft_OD_flnal_approach; 


-  RBSOIOTIOI  tDTISORIBS  BTRIOITIOR  RQDTIRB  lOl-lBTBt  LOGIC 
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PHOCBSS  featare_blg_horisontal_Biss_diataDCt: 

<Zf  an  adalsorT  sat  vlth  a  hoclaoBtal  coaponaat  la  projactad  to  ptoaida  a 
large  horlzoatal  aapatatloo,  attaapt  to  oaa  that  adalaocp  aat  to  raaolva  the 
conflict.  The  aaparatlon  thraahold  naad  la  latgat  If  althar  of  the  iC  are 
aenaed  to  ba  taming  by  the  trackar.> 

If  (nalthar  1C  la  taming) 

raBP  asa  default  separation  threahold: 
gtSB  uae  larger  aeparation  threahold; 


Get  the  next  reaolntlon  advlaory  data  net; 

BIITIP  (all  reaolntloB  adalaory  data  Beta  procaaaed)  ; 

IF  (there  la  a  horizontal  coaponent  to  this  sat) 

TBBZ  If  (aodelad  horizontal  separation  S2  thraahold) 

THBg  SBT  this  faatnra; 

Idd  this  faatare's  weight  to  this  BADS  total  walua; 

BlSt; 

sacigae; 

BID  featura_big_horlzontnl_aiss_dlatance; 


BESOLOTXOB  ADTISOIIBS  BTALDATToa  fOOTIII  aXOa'lBfBL  lOOXC  * 
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PBOC^SS  featar6_big_horizontal_«iss_distanc«; 

II  ( (ACIDI.TOBII  ai  SSTBIIGIFT)  iJU  (»CI01.T08»  H  fSTHBGHGT)  MS 

(»C102.T0?>  £I  SSTHBGLFT)  MS  (1CI02.T0HH  »I  tSTRlIGKGT)) 
?HF!I  HDHH  «  BDHSQ; 
gISB  BDRH  «  BDHHSQ; 


LOOP; 

Ge*  the  next  resolution  adTisory  data  set; 

ETITIF  (all  resolution  adTisory  data  sets  processed)  ; 

IF  (TRA0S.H0PI2  Efl  STROE) 

THER  IF  (HH02(TH1DS.IHDEI1,TE»DS.IRDBX2)  GT  BDHH) 
TBBH  TBIIDS.FEATBITS(21)  =  JTROB; 

TR»DS,»iLUB  =  THADS.ViLOE  ♦  BIGHWGT; 

EISB; 

S15S: 

BBDIOOP! 

BED  feature_big_hotixontal_aiss_distance; 


RBSOLGTIOR  ADTISORIES  BFtlOATIO!l  ROOTIME  lOff-LETBl  LOGIC 


13-P87 


PHOCSSS  featar«_big_Tettical_«isa_4tstance 


<If  an  adTisory  sat  »lth  a  vartlcal  coaponant  Is  projectad  to  provide  a  large 
vertical  separation,  atteapt  to  nsa  that  advisory  set  to  resolve  the 
conflict.  > 

LOOP; 

Get  the  next  resolntlon  advisory  data  set; 

STITIP  (all  resolntlon  advisory  data  sets  processed) ; 

IP  (there  Is  a  vertical  coaponent  to  this  set) 

THBli  IP  (aodeled  vertical  separation  threshold) 

THEH  SBT  this  featnre; 

Add  this  feature's  weight  to  this  PhDs  total  value; 

jiSB; 

eiSP; 

gPDtOOP! 

gap  f eature_big_ vert  lea l_Blss_distance; 


-  IBSOIOTIOB  IDTISOBIBS  BfhlOhTIOB  BOOTIBE  BXGB-LByBL  LOGIC 


13-P88 


'•e^av. 


?S0C5SS  feat  ure_big_Ter'tical_«iss_distanc*; 

LOOP; 

Set  the  next  resolation  advisory  data  set; 
tllTlP  (all  resolation  advisory  data  sets  processed)  ; 

11  (TSJDS.  TMT  ^  STSOB) 

THBB  12  (TBDB(TSADS.ISDBI3)  »SBP»*2) 

THBII  TH»DS.PE»TBITS(20)  «  STBOE; 

TBiOS.THtOE  «  TRiOS.rAlDB  ♦  BIGTBGT; 

SLSS: 

BLSB: 

s?BT.aag; 


BSD  featare_bl9_vertical_eiss_dlstance; 


BBSOIOTIOB  IDTISORIBS  ETAlUkTIOII  BOOTIII  LOf-LBTBL  LOGIC 


13-P89 


PS0C8SS  f ea*.ure_blggest_separatioa_for_n«gatlv®s; 

<Thls  feature  breaks  ties  aaong  potential  resolatlon  adtisorles  with  RBGkTIVB 
set  by  deternlning  which  advisory  sat  exceeds  its  'negative  snff ices' 
threshold  by  the  largest  factor.  QSBP  valnas  are  nsed  as  a  final  tie-breaker 
If  necessary.  > 

Nazlnas  ratio  °  0; 

Haxlaua  QSEP  =  0; 

LOOP:  <  Repeat  for  each  aaziaan- value  Sk  in  BkDS  list.  > 

IP  (this  Bk  is  horizontal) 

THEB  ratio  =  appropriate  separation  value  fron  HBD  natriz  / 
horizontal  'negative  suffices'  threshold; 

ELSE  <  Bk  is  vertical.  > 

Ratio  =  (appropriate  separation  value  fron  TBOk  natriz  / 
vertical  'negative  suffices'  threshold) *»2; 

IF  (ratio  for  this  Bk  aazinua  ratio) 

THER  Set  best-Rk  pointer  to  point  to  this  Bk; 

Hazinui  ratio  =  ratio  for  this  Bk; 

Raxlaua  QSEP  =  QSEP  value  for  this  Rk; 

ELSEIF  (ratio  for  this  Rk  EjJ  naxinun  ratio) 

THEM  IF  (QSEP  value  for  this  Rk  naxinun  QSEP) 

THEB  Set  best-Bk  pointer  to  point  to  this  Rk; 
naxinun  QSEP  >  QSEP  value  for  this  Rk; 

OTBEBBISE; 

BIITIF  (all  nazinun-value  Bks  ezanined) ; 

smasE; 

SET  this  feature; 

kdd  this  feature's  weight  to  this  BkDS  total  value; 

EBP  feature_biggest_separatlon_for_aegatlves; 

-  RBSOLOTIOR  kDTtSORIES  EVktDkTIOR  ROOTIHE  RIGH-lETEl  LOGIC 


.13-P90 


PROCESS  f«a*or«_blgg*st_s*paration_for_n«gatiT*s; 

FIT  (RtTIO,  TSBP,  MZRltTIO,  MAZQSBP)  ; 

BIZRATIO  >  0; 
aiZQSBP  «  0; 

tOOP!  <  8ep«at  for  aach  aatlaaa-vala*  81  lo  BIDS  list.  > 

IF  (TBIDS-HOBIB  X£  *TRDB) 

THBM  BATIO  -  HHD2 (TRADS. I 8DBZ1 ,  TRIOS. IRDBZ2)  /  SDTHS; 

BISB  II  (RSPRD1  Sa  STROE  RSPRD2  ifi  STROB) 

THBR  »SEP  «  TH0A(SLET3); 

RISE  TSBP  -  THDA  (TRADS.  IRDBZ3>  : 

RATIO  »  (TSBP  /  ASEP)**2; 

XI  (RATIO  S2  BZZRATIO) 

THBR  Sat  RADSPTR  *0  point  to  this  RA; 

RAZBATIO  <•  RATIO; 

RAZOSBP  »  QSBP2 (THAOS. IRDBZ1,  TRADS. IHDEZ2 ,  TRADS. IRDEI3) ; 

BLSBIF  (BATIO  M  RAZBATIO) 

THBR  IF  (QSEP2 (TRADS. IRDEZI,  TRADS. IRDBX2,  TRADS. IH0EX3)  £I  HAXQSBP) 

THBR  RADSPTR  »  TRAPS; 

HAZQSBF  >  0SEP2  (TRADS.  IHOBZl,  TRADS.  IRDFZ2,  TRAPS.  ZR0BZ3)  ; 

BISB; 

QTaBBlISB; 

BXITIF  (all  MRlaaa-Talaa  RAs  asaalnad) ; 

gypiooe; 

RADSPTR. FEATBITS  (25)  -  ITRDB;; 

RADSPTR. TAIOB  <■  RADSPTR.  TAIQB  *  BSBPRICT; 

BRD  faatiira_blggast_saparatloa_Cor_nagatlTas: 

-  RBSOLDTIOR  ADTISORIES  ETAIOATIOR  RODTIRB  LOf-lETEl  lOOIC  - 


13-P91 


PIOCCSS  f«atar«_blgg«st_a«paratloit_foc_poaitiv«s; 

<Thla  faatara  braaka  tlaa  aaoag  potantlal  raaolation  adviaoriaa  with  RBGkTITB 
not  aat  b^  chooalng  kha  advlaory  aat  altb  tba  largaat  PSBP  valoa. 

QSZP  valaaa  ara  aaad  aa  a  fiaal  tla-braakar  if  nacaaaary*  > 

HaxlBaa  PSBP  «  0; 

Razlaaa  QSBP  >  0; 

LOOP;  <  Sapaat  for  aach  aaziada-valaa  Bk  in  BtDS  Hat.  > 

IP  (PSBP  Talna  for  thia  Bt  SJ  aaxiaaa  PSBP) 

THBB  Sat  baat-Bt  polntar  to  point  to  tbia  Bk; 

Bazlana  PSBP  >  PSBP  valaa  for  this  Bk; 

Hazlana  QSBP  >  QSBP  valna  for  thia  Bk; 

BL3BIP  (PSBP  valaa  for  thia  Bk  jjQ  aaziana  PSBP) 

tan  U.  talaa  tor  thia  Bk  SI  Baziana  QSBP) 

THBB  Sat  baat-Bk  polntar  to  point  to  thia  Bk; 

Haziann  QSBP  >  QSBP  talna  lor  this  Bk; 

BL3B  ; 


QTrBHWISB  ; 

BIITIP  (all  aaziaaa-Talna  Bka  azaaiaad) ; 

SlAiSSf: 

SBT  thia  faatara; 

kdd  thia  faatara 'a  aalght  to  thia  BkOS  total  Taloa; 

BBP  faatara_biggaat_aaparatloB_for_poaltiTaa; 


-  BESOIOTXOB  kDTISOBXBS  BPklBkTXOH  BOOTXBB  BXGB>LBPBL  lOGXC 


13-P92 


PBOCPSS  f eator#_bigg«st_separation_for_po3itl»*s; 

PIT  (BMPSPP,  HBXQSBP)  ; 

n&XPSBP  «  0: 

R&xgspp  «  0; 

l,OOP;  <  Repeat  for  each  eaxlaaB-valae  Sh  In  RhDS  list.  > 

IP  (PSEP2(TRtDS.IHDEX1,  TSAOS.  IR0EX2,  TRADE.  XNDEX3)  21  RAXP5PP) 

TREE  HAOSPTR  »  THAOS; 

HAXPSEP  •  PSBP2  (THAOS. IRDEX'I,  THAOS. IHOEX2,  THAOS.  IROBX3)  ; 
RAXQSEP  >  QSBP2  (THAOS.  IHOBX1,  TBA0S.IR0BX2,  THAOS.  IROBX3)  ; 

ELSEIP  (PSEP2  (THAOS.  IHOEXI,  THAOS. IH0EI2,  THAOS.  1HOEX3)  52  HAXPSEP) 

•^HER  IE  (QSEP2  (THAOS.  HOEX1,  THAOS.  IRDEX2,  THAOS. IHDEX3)  21  HAXQSBP) 
THBH  HADSPTH  ■  THAOS; 

HAXQSEP  -  gSEP2 (THAOS. IHOEXI,  THADS.IH0EX2, 
TBADS.IHDEX3)  ; 

ELSE; 


OTREHHISE; 

EXITIP  (all  aaxlaaa-Talae  BAs  exaalned) ; 
EHOIOOP; 

SET  HADSPTH. PEATBITS (25)  »  XTROE; 

HADSPTH. TAtOE  »  HAOSPTH. T ALOE  ♦  BSEPPHGT; 

BHD  featare_bigge8t_sepaEation_fot_po8ltl»es; 


HESOIOTIOH  ADTISOHIES  BTALDATIOH  BODTIHE  lOf-lBTBl  LOGIC 


PBOCeSS  feature_coBpa*lble_i»lth_tatn; 

<If  tbls  advisory  sat  has  a  horizostal  cospoosot,  atteapt  to  ass  It  to  resolve 
the  conflict  If  the  horizontal  naneaver  Is  conpatible  with  the  tracker  sensed 
horizontal  turn  status  of  each  &C.> 

ISSl: 

Set  the  nezt  resolution  advisory  data  set; 
giiTlF  (all  resolution  advisory  data  sets  processed) : 

IT  (there  Is  a  horizontal  conponent  to  this  advisory  set) 

THBH  IF  (horizontal  naneuvers  In  this  set  are  conpatible  with 
turn  status  for  each  nanenvered  kC) 

TBEF  SET  this  feature; 

add  this  feature's  weight  to  this  SkOS  total  value; 

ELSE; 

gUPLOOP! 

EBP  feature_coipatible_with_turn; 


8ES010TIOR  kOTISORIES  ETklOkTIOR  ROOTIRE  RISR-LETEl  LOGIC 
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PROCESS  f eature_coapatible_wi'th_turn; 


LOOP: 

Set  the  next  cesolatlon  advisory  data  set; 

EIITIF  (all  resolution  advisory  data  sets  processed) ; 

IP  (THUDS.  HOHIZ  Jfl  STHOE) 

1313  11  ((COSPlTTS(IkCI01.T0H*,TH»pS.H1)  Efl  STHOE) 

ifiD  (COBPATTS  (»CID2.TOHH,THADS.  H2)  EQ  STHOE)) 
THEH  THADS.FEATBITS(19)  «  STHOE; 

THADS.  7AL0E  =  THAOS.  7AL0E  ♦  COHHTS3T; 

EISf. 

ELSE: 

EHDLOOP; 


SUP  featnre_cospatibl€_¥ith_turn: 


RESOtOTIOH  AD7IS0H1ES  EVAIOITIOH  RODTIHE  L0W-LE7EL  lOGIC 


13-P95 


PROCESS  feature_deli»erabie; 

<I£  this  is  the  first  tl«e  adTisorles  are  being  selected  for  this  pair,  then 
this  adtisory  set  aa7  be  considered  for  selection  only  if  it  contains  negative 
advisories  or  if  it  provides  greater  separation  than  if  the  1C  were  to  receive 
no  advisories.) 

IF  (this  is  the  first  tiae  resolution  advisories  are  being  selected  for 
this  pair) 

•nHEH  LOOP: 

Get  the  next  resolution  advisory  data  set; 

ElITIF  (all  resolution  advisory  data  sets  processed) ; 

IF  ((separation  obtained  by  responding  to  this  resolution 

advisory  set  gT  projected  separation  for  neither  kC 
aaneuvering)  OR  (negative  resolution  advisories  arc 
sufficient) ) 

THEN  SET  this  feature; 

'  Add  this  feature's  weiglit  to  this  RADS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used 
for  doBino  logic  processing; 

ELSE; 

ESDLOOP; 


ELSE  LOOP; 

Get  the  next  RADS; 

EXITIF  (done  all  RADS); 

SET  this  feature; 

Add  this  feature's  weight  to  this  BADS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  doaino 
logic  processing; 

EWDLOOP; 

EBP  feature_deliTerablo; 


RESOLDTIOR  ADVISORIES  EVALOATIOR  BOOTDIE  aiGH-LETEL  LOGIC 


n-P96 


PBOCtSS  f ea+ute_4eli»erable; 


X?  (  (PBBC.acl.PHRkll  SBnLLBBS)  XILQ  (PBBC.  ac1 .  PTNIR  ££  SBOLLaBS)  &JU2 

(PBBC.ac2.  PBHAII  SQ  SHOLLBES)  X£J2  (ai<EC.ac2.  PTHILB  SHBLLBBS)  ) 
THBB  LOOP; 

Get  the  next  resolatloa  advisory  data  set; 

BXITIP  (all  resolution  advisory  data  sets  processed)  : 

IP  ((PSBP2(TRADS.IICDBX1,T«(A0S.mDBt2,TR*DS.mDBT3) 

PSBP2  (2,2,  1)  )  OB  (TRADS-BBGATIVE  B£  $TP0!)  ) 

TaBB  TRABS.?EATBI?S(1)  =  STBOB; 

TBAOS.VAtOE  =  TBADS-TALOE  ♦  DBLBGT; 

TBADS. OOBVAIOB  =  TBADS- DOBVALOE  ♦  DBLBGT; 

2152; 

EBDLOOP; 

ELSE  LOOP; 

Get  the  next  resolution  advisory  data  set; 

EIITIF  (all  resolution  advisory  data  sets  processed)  ; 

TBADS.  PEATBITS(I)  =  ITBDB; 

TBADS. VAIOB  =  TBADS. VAL0B  ♦  DBLBGT; 

TBADS. DOBVALOE  =  TBADS. DOBVALOE  ♦  DBLBGT; 

EBDLOOP; 

EBP  feature_deliverable; 


BESOLOTIOB  ADTISOBIES  EVALOATIOB  HOOTI BE  LOB-LEVEL  LOGIC 


PSOCtSS  f eature_()laen3iOD_aTallabl*; 


<Coiisi<lec  this  adTlsory  set  for  selection  only  If  all  of  Its  coeponents  are 
coepatlble  vltb  the  resolatlon  adsisorles  carrentlf  being  sent  to  each  hC. > 

IcQSl; 

Get  the  next  RIDS; 

fTlTIF  (done  all  RHOS)  ; 

SET  diaenslon  available  featare; 

lOOP: 

Get  next  iC  of  subject  pair; 

EXITIR  (done  both  aircraft  2JI  dlnension  available  feature  not  set) 

IP  ((the  horizontal  resolatlon  advisory  is  this  resolntion 
advisory  set  is  cospatible  with  the  resolution 
advisory  in  the  conflict  table  entry)  >ltP 
(the  vertical  resolution  advisory  in  this 
resolution  advisory  set  is  cospatible  with  the 
resolntion  advisory  in  the  conflict  table  entry)) 

iaS5: 

B15E  CLEIB  diaenslon  available  featare; 

enDioop; 

IF  (this  feature  is  set) 

THEM  add  this  feature's  weight  to  this  RADS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  dosino 
logic  processing; 

£MI; 

S1IDI.OOP: 

EHD  feature_dlnenslon_avallable; 


RBSOLOTIOR  ADVISORIES  BVAIOATIOR  ROOTIRE  HIGH-LEVEL  LOGIC 


PBQCBSS  f«atar*_4iMnsion_aYailabl« 


I 


LOOP; 

Gat  th«  naxt  SiDS; 

SIHIE  (flona  all  BIDS)  ; 

TBBDS.P»TBITS(2)  >  STBOB; 

LOOP; 

Gat  naxt  IC  of  aubjact  pale; 

exiTir  (dona  both  aircraft  fl2  TBlOS.PBhTBtTS (2)  «  SPILSE) 

IZ  ((COHP»T(TB»DS.B,»CID.CTE.HH»ll)  XTBOE) 

BBD  (C08Pa”(TBADS.  P.UCID.CTB.  PB»»>  Bfi  SPILSE)) 

THBB; 

ELSE  TB»OS.PB»TBITS(2)  «  SPALSB; 

SSjafiSl: 

) 

II  (TBADS.PEaTBITS(2)  Jgfl  *TS0E) 

THBW  TBADS.TIHJE  ■  TEAOS.TILOB  ♦  DIHIVBGT; 

TBlOS.DOBTALaE  -  TBADS.  OOHTALOB  t  DIRAPBGT; 

£U£.< 

SISISSi; 


BHO  faatara_dlaansloa_aTallable; 


BESOLOTIOB  ADfISOBXBS  BTALOATION  BOOTIBE  10W-LB?BL  LOGIC 


13-P99 


PHOCBSS  f«atar«_iloaino_loglc; 

<D«t«raln*  If  an  advisory  to  an  kC  canses  that  KC  to  coaa  in  conflict  with 
another  kC.  Bwalnata  only  those  advisories  tied  for  selection  based  on 
featnres  with  higher  priority  than  the  donino  features.  Two  features 
are  used  to  evaluate  the  doaino  logic:  one  feature  is  set  if  this 
advisory  causes  a  doaino  conflict  for  neither  subject  hC;  the  other  Is  set 
if  a  doaino  conflict  Is  caused  for  only  one  of  the  subject  hC.> 

100£; 

Get  next  AC  of  subject  pair: 

EIITI?  (both  AC  have  been  processed) ; 

IT  (this  AC  Is  aaneuvered) 

TagB  LOOP: 

Get  next  potential  resolution  advisory  froa  BADS; 

BIITIP  (no  aore  potential  resolution  advisories  left) ; 

IP  (value  of  features  down  to  donino)  (value  of 

naxlaus  valued  potential  resolution  advisory) ) 

THEB  IF  (neither  of  the  doaino  featnres  is  set) 

TBBB  SBT  'neither  AC  doaino*  feature; 

PBHF08H  donino_conflict_deteetioa; 

IP  (doaino  conflict  detected) 

THEB  IP  ('doaino  conflict  created  for  one  AC 
feature  is  set) 

THEM  CIBAH  'doaino  conflict  created 
for  one  AC  feature; 

ELSE  ClBAB  'doaino  conflict  created 
for  neither  AC  feature; 
SET  'donino  conflict  created 
for  one  AC  feature; 


ELSE; 

BLSB; 

tuptOQ?; 

PEBPOBB  doaino_features_velght_additioD; 

ELSE; 

XE£U2S£; 

EBP  feature_doaiBO_logic; 

-  BBSOIOTIOB  APTISOBIBS  BTALOATIOB  BOOTIBE  EXGfl-lETBL  LOGIC  - - - 


13-P100 


PBOCgSS  f«a*ur«_do«lno_loglc; 


LOOP; 

Gmt  n*xt  iC  of  aabjoct  pair; 

BXITIF  (both  ac  hat*  been  processedl : 

(HSPRO  -  mOB) 

lus  laoii 

Get  next  potential  8»  from  RIDS; 
tllTir  (no  aore  potential  RIS  left)  ; 

1»  (TBIDS.  DOJiraiOB  H*XV»LOB) 

lau  12  ((T81DS.P8»TBITS(7)  SPJtSR)  iJMJ 

(TR»DS.PZ1TBITS(8)  BPILSE) ) 
THBII  TB1DS.PB1TBITS(7)  «  STROB; 
BtSB; 


PBBPORa  donino_conflict_detoctlon; 

12  (Potential  Si  donino  statas  rariable  Bfl  SDoncc) 
IHM-  12  (TBIDS.  PB1TBITS(8)  £2  STROB) 

THEll  TB1DS.PB1TBITS(8)  =  tPllSB; 
BtSB  TaiDS.PBlTBITS(7)  -  SPltSB; 
TR1DS.PBATBITS(8)  =  5TR0E; 

BISB; 

£1££: 

2JU21222; 

PBRPOBa  dOBlno_featare8_weight_addltlon; 

£122: 

BBPIOOP; 


BBP  featnte_donino_loglcj 


RBSOtOTlOB  tOTISORIES  BTllBITXOB  ROOTIRB  LOf-LBTBt  LOGIC 


t3-P101 


ERffSSSS  f*sture_f a8t_uniianeu»ered_slo*_«aneuTerea; 

<If  one  SC  is  nnaanenTered,  and  that  AC  has  a  large  Tertical  aeloclty.  Its 
speed  Is  such  greater  than  the  speed  of  the  saneuTered  AC,  and  the  AC  are 
approziaately  head-on,  then  atteept  to  resolse  this  conflict  with  a  donble 
dinension  advisory  set.> 

(either  AC  is  not  sanenvered) 

THEH  conpnte  track  crossing  angle: 

Calculate  ratio  of  sguared  speed  of  uncsded  AC  to  squared 
speed  of  csded  AC; 

IF  ((nncaded  AC  has  a  dangerous  vertical  velocity)  A  HD 
(speed  ratio  JT.  a  threshold)  A  HD 
(track  crossing  angle  is  between  certain  Halts 
approxiaately  head-on)) 

THBH  LOOP; 

Get  the  next  resolution  advisory  data  set; 

BXITIP  (all  resolution  advisory  data  sets  processed) ; 

U  (this  is  a  double  dinension  resolution  advisory 
set) 

TBBll  511  this  feature; 

Add  this  feature's  weight  to  this  BADS  total 
value; 

nil; 

BBDIOOP; 

BISB; 

1135; 


MP  Beature_fa8t_unaaneuvered_8low_naneuvered; 


BBSOLOTIOB  ADTISOBIBS  BTAIDATXOR  RODTIRB  HIGn-LBTEl  LOGIC 


13-P102 


1 

j 


PROCgSS  feature_fas*_anianearered_slov_uneuvered: 

HT  TH4TI0; 

U  ((RSPBOI  £2  SPlitSBJ  2£  (HSP!t02  £2  SPtLSB) ) 

THBII  coapata  'rack  crossing  angls;  <TXTB> 

(RSPIID1  52  *Bkl.SE) 

THEH  TSkTIO  »  kCIOl.TSQ  /  kCID2.rSQ: 

15  (kCIDl.ZO  51  ZDTH) 

THEM  PSTOBCZD  »  fTSOB; 

ELSE  PSTOBCZO  =  SBklSE; 

ELSE  TSkTIO  =  iCID2.7SQ  /  kCIDl.TSQ; 

15  (XCID2.ZO  51  ZDTH) 

THEH  ESTOHCZO  «  STHOE; 

EISB  PSTOHCZD  -  SPILSB; 

15  ((PSTDHCZD  £2  STROE)  ISO  (TRkTlO  51  THATIO)  kHD 
((TXTH1  11  TTTH)  Mfi  <TXTH  H  TXTH2) ) ) 

IIM  L90£; 

Gst  ths  nozt  resolotion  advlsorT  data  set: 

Eli TIP  (all  resolution  advisory  data  sets  processed) ; 

15  (TRADS.SIHGtE  £2  XPItSB) 

THEH  THUDS, PBkTBITS  (12)  «  STROE; 

TRADS.rilOB  ■  TRXDS.VAIOE  ♦  P0CSCW6T; 

£lSi; 

EHDIOOP: 

ELSE; 

EHD  feature  fast_una8neu7ered  sloe  aaneueered; 

i 

X 

1 

-  RESOLUTIOH  HOTISOBIBS  STlLDiTIOB  BOUTIIIE  lOW-lETBL  LOGIC 


A 


! 


PHOCBSa  f««tar«.iBitl«l_r««olatlon_a<lri8ory_a«l«ction; 


<If  tli«  calling  taak  ra^naatad  singla  diaansioD  adTisories,  attempt  to  select 
alBfla  dlaanaloa  adviaorias.> 

IP  (aingla  dlaanaloa  raaolntlon  adTisories  ara  regnested  by  calling  rontine) 
TBSa  LOOP! 

Oat  tbs  neat  rasolatlon  adslsory  data  set; 

BIITIP  (all  raaolntlon  adslsory  data  sets  processed)  ; 

IP  (this  reaolntlon  adslsory  set  is  single  dlaenslon) 

THBI  3BT  this  featnre; 

idd  this  fsatare'a  aaight  to  this  bids  total  talae; 

BLSB; 

tMLflflgi 

BHD  featare_lnitlal_resolntlon_adTlaory_s«lactlon; 


IBSOIOTXOH  kOTISOBIIS  ETklOtTXOI  lOOTXHB  BIOB-LETBL  LOGIC 


13>P10« 


PBOCCS^  f«atare_initisl_resolution_adTlsory_selec*ioB; 

12  (SSGOIH  12  fTHOE) 

THS»  LOOP; 

Sat  tba  aazt  rasolutloa  advisorp  data  sat; 
gXITIP  (all  rasolatloB  advisory  data  sats  procassad) ; 
12  (TBiDS.SIBGLB  12  *TBOB) 

THBB  TBADS.PE1TBITS{17)  a  tTBOB; 

TBADS.VAtOB  •  TBADS.TALOB  ♦  SBGLDBOT; 

BLSB; 

8H01.00P: 

BLSB; 

BBO  featare_ini*la  l_rasolutlon_adTisorT_salaction ; 


BSSOLOTION  AOPISOaiES  ETALOATIOR  BOOTIBE  LOf-LEBEL  LOGIC 


13-P105 


PHOCESS  £ea*ate_»anett¥er«4_ttn«an«aT«tea_coi»flict_«u3iti_lkC_d«f inition; 


<\n  aircraft  In  the  current  conflict  pair  Is  in  another  conflict  pair,  for 
which  it  was  nodeled  as  unaanenwered.  Calculate  the  separation  achieved 
for  the  previous  conflict  pair,  based  on  the  subject  hC  being  ■aneuvered.> 


SET  ■aneuvered_onianeuvered  conflict  feature: 
LOOP; 


Get  next  kc  froa  the  subject  pair)  ; 

EXITI?  (both  AC  processed  0£  naneuvered_unBaneuvered  conflict  feature  not  set) ; 
IE  (this  AC  is  aaneuvered) 

THEH  IE  (this  is  a  double  diaension  resolution  advisory) 

THEE  PBHFOPH  sulti_AC_vertical_aanenvered_nnaaneuvered^ 

conflict_deternination; 

IF  (aaneuvered^unaaneuvered  conflict  feature  set) 

THEE  PEHFOBB  aulti_AC_horixontal_aaneuvered_ 

unaaneuvered.conflict.detersination; 


ELSE; 


ELSE; 

EEDLOOP: 


ELSE  IF  (vertical  resolution  advisory  in  this  resolution 
advisory  set) 

TBEB  PEBFORB  aulti_AC_vertical_aaneuvered_ 

anBaneovered_conflict_deteraination; 
ELSE  PEBPOBB  Bulti_AC_hori2ontBl_Baneuvered_ 

unBaneuvered_con£llct_deteralnati on; 


IE  (this  feature  is  set) 

THEE  add  this  feature's  weight  to  this  BADS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  doaino  logic 
processing; 

im: 

EED  feature_ianeuvered_unaaneuvorod_con£ltct_aultl_AC_def initlon; 

-  RBSOLOTIOE  ADTISOHIES  ETILOATIOE  HODTIBB  BIGB-LB7EI  LOGIC  - 


13-P106 


I 


PROCESS  featare_ianeaTec«d_anBanaaTated_confllct_aaltl_IC_aa£liiltlon; 

TRIVDS.  PEiTBITS  (3)  =  STROB; 

LOOP: 

Set  nest  RC  froa  the  sabject  pair) ; 

EIITIP  (both  »C  processed  Of  (THIDS.  PBRTBITS  (3)  *P»1SB) )  j 

IP  (RSPRD  Ifl  STROB) 

THBB  IZ  (TRRDS.SXBSLB  fQ  SPRLSB) 

THBR  PBHPOHH  eQltl_RC_»ertical_BaBen»eted_ 

aBaaneae«ted_conflict_deterBlnatioii; 
<£or  the  vertical  portion  o£  the  Rt> 

If  (TH»DS.PERTBITS(3)  ffi  BTROE) 

THEM  PBRPOHH  Bnltl_»C_hotlzontal_eaiieaTeted_ 

aoBaaeaTerod_coB£llct_deterslnatlon; 
<for  horls  portion  of  the  Bi> 
etSB: 

(THRDS.PERT  Bfl  STROB) 

THBB  PBHPORH  Bi»lti_»C_TertlCBl_BaneaTBted_ 

nnnaneaTered.confXlct .deter Binatlon: 
El  SB  PERPOBH  Baltl_*C_horltontal_BBneaTered_ 
anBaneavered.coDfllct.dBterBlnatlon; 


If  (TBIIDS.PB»TBITS(3)  Efl  STROB) 

THBB  TRIOS.  TRLOE  »  TRIOS.  BIllDE  ♦  OBHhBBGT; 

TRROS.OOHTRLOB  *  TBROS. OOHThLOB  *  0HHRIIH6T: 

3LSEI 

EBP  fea*ure_ianea»ered_aBBaneuvered_conf llct.sultl.RC.deflnitlon; 


ELSE  If 


EBPLOOPt 


SESOtOTIOB  ROTtSORIBS  BTRtOITIOt  ROOTXBB  lOf-LBTBl  LOGIC  - 


13-P107 


PBOCBSS  featartt_«ao«oT«r«d_aiii4B*aT«r«d_coDfllet_t«o_lC_d«flaitioD; 

<The  T«o-alrcra£t  Basolatloa  logic  daClaltioa  of  tlia  aaBaaTatad_aaBaaaaTorod 
coBfllct  featara  chocks  for  prosioas  coaflict  pairs  ia  shich  tho  corroatly 
aaneBTorod  snbjoct  1C  sas  aodoLod  as  aoaaaooTorsd.  For  tho  carroat  coaflict, 
do  not  Bse  advisorios  ia  tho  disoasioa  that  sas  asod  to  rosolso  tho 
proTioas  coaflict. > 


LOOP! 

Got  tho  aost  Bios; 

BIITIF  (dOBO  all  BIDS)  ; 

SET  aaaeasored_aaaaBOosorod  coaflict  foaturo; 

LOOP: 

Get  next  1C  of  snbjoct  pair; 

ETITIF  (both  1C  procossod  aanonsored.anaaaonsarod  conflict  feature  not 
sot) : 

IF  (this  1C  is  aanonsored) 

THEB  XI  (there  ia  a  sortical  coapoaoat  to  this  adrlsory  sat) 

THEB  PE^FOBH  tso_lC_^sortical_Banoasorod_aaBanousorad_ 

eonfllct.dotorainatioB; 


ELSE; 

IF  (aanoQTorod.nnaanouTorod  conflict  foatnro  fasorod  IBP 

there  is  a  horisontal  cospoaont  to  this  rosolntioa 
adsisorr) 

vai  isusu  two_lC_horisantal_aaaeaTered_ 

nnaanenserod_coBflict_deteralnatloa; 

USS: 

ELSE: 

smssi: 

IF  (this  feature  is  sot) 

THEE  add  this  feature's  weight  to  this  BIDS  total  salne; 

idd  this  feature's  weight  to  this  BIDS  walue  used  for  doalao 
logic  processing; 

iLSE: 

imszai: 

EBP  featnre_aaaonwered_onBaaenwered_coaflict_two_lc_def iaitloa; 

-  BESOLOTZOB  IDTZSORZES  ETltOlTZOB  BOUTZBE  BZOfl-LETEL  lOOZC  - 


13-P10B 


PBOCBSS  faatiir«_UB«aT«r«d_anaaBaQT«r«d_con£Iict_t«o_iC_d«£iBitlon; 

<Tha  T»o-aircraft  RasoIotloB  logic  daflBitlOB  o£  tha  BaBaaTared_anBaaeaTered 
conflict  faatnra  chacks  for  praaioas  coBflict  paira  io  which  the  carrently 
laaaaTarad  sobjact  kC  ia  aoaaBaaaarad.  If  thia  coBditioB  exists,  this 
faatnra  is  BOt  sat.> 


lOOPt 

Cat  naxt  BIDS: 

PIITIP  (doBa  all  BIDS)  ; 

TRIOS. Pl»TBItS(3)  «  STBOB; 


LOOP! 

Gat  naxt  kc  of  snbjact  pair: 

BIITIP  (both  kC  procassad  21  TBkOS.  PBkTBITS  (3)  12  ^rklSV) 

II  (RSPBO  12  STBOB) 

TBBB  II  (TBkDS.TBBT  12  STBOB) 

1111  PBirom  tao_kC_»artlcal_aanenToted_aBaanenTered_ 

confliet_detarBiBation: 


1121: 

II  ((TBkOS.PBkTBITS(3)  12  STBOB)  m  (TBkDS.  BORIS  12  STBOB)) 
im  misu  tao_kC_hotj  xontal.BananTered. 

anBaBaavarad_coB£lict_daterBlnatlon; 


BLSB: 

smsszi 


lUi: 


II  (TBkOS.PBhTBITS(3)  12  STBOB) 

TBBB  TBkDS.mOB  -  TBRDS.TkLOB  *  OBBhBIOT; 

TBkDS.DORTklOB  -  TIkDS.  DOBTILOB  *  DBBkHBGT; 

BLSB! 

11J2I2S£: 

BSP  faatnra_BananTarad_anaanaaTarad_con£lict_tao_kC_daf iaition: 


SBSOIOTIOB  kDTISOPIBS  BTklORTlOR  BOOTIBB  lOW-lBTBL  LOGIC 

13-H09 


PH0C833  faatQr«_n*gatlv*_rMolatioB_adTiaorles_do_not_reTerse_BaneaTer: 

<attaapt  to  Mlact  nagatlT*  horizontal  advisories  that  are  cospatible  with  the 
tracker  sensed  tarn  states  or  negatiwe  vertical  advisories  that  are  cospatible 
with  the  vertical  velocltjr  direction  of  the  kc. > 

LOOP; 

Set  the  nezt  raaolstlon  advisory  data  set; 
tllTIf  (all  resolution  advisory  data  sets  processed) ; 

IP  (negative  resolntion  advisories  are  selected) 

Tagil  IP  (there  is  a  horizontal  conponent  to  this  set) 

THBP  IP  (each  aanenvered  AC's  horizontal  turn  statns  is 
cospatible  with  this  resolution  advisory 
set) 

TH;h  SBT  this  feature; 

Add  this  feature's  weight  to  this  PADS  total 

valne; 

ELSE  IP  (each  naneuvered  AC's  vertical  velocity  is 
conpatlble  with  this  resolution 
advisory  set) 

THEll  ss-y  this  feature; 

Add  this  feature's  weight  to  this 
BADS  total  valne; 

ELSE; 

XUS: 

S1£L22£; 

EED  foatiira_negatlve_resolutian^adviaorles_do_not_reverse_nanenver ; 


BBSOIOTIOII  A0PX30EXBS  BTALOATXOB  BOnTIBE  HXGB-LETEL  LOGIC 


PBqctSS  f eatar«_negati»e_tesolution_sd*isor l*a_4o_not_ra»«rse_ian*aTer ; 


LOOP: 

Set  the  next  resolution  advisory  data  set; 

PIITIP  (all  resolution  advlsorv  data  sets  processed) ; 

IP  (TPADS.  !IPS\TIfE  *2  JTPOE) 

IP  (TBXOS.  HOEIZ  *2  ITROe) 

THBII  U  ((COI!PXTTS(»CIO1.T0*ll,T8lDS.B1)  ITBOB)  MD 

(COHPXTTSflCIM.TORIl.TBXDS- H2)  Efl  STHOB)  ) 
TaBy  TS»DS.PB»TB1TS(11)  •  $TS0B: 

TPXOS.TXLOB  =  TRX0S.7XLDB  ♦  SDIRBRST; 

as*; 

ELSB  1?  ((C0nPXT2D(»CI01.ZD,TR»DS.»1)  ?2  JTBSE)  MD 

(COHP»T2D(»CID2.2D,?5XDS.T2)  E"  fTPSE)  ) 
TPPtI  TR»0S.PBXTBITS(11)  »  JTROE; 

TRXDS.fXLOE  «  THXDS.TXLDB  ♦  SDRRaWST; 

ILiS: 

ELSE: 

EROtOOP: 


ERQ  ?eat'ire_negat  ivc_resolut ion_ad visor les_do_not_r ever se_ianeuTer: 


RBSOIOTIOR  XDVISORIBS  ETXtOXTTOR  ROBTIRB  lOR-lSyBl  LOGIC 


13-P111 


PR0C5SS  f eat ar«_o«gatlva_c«80latloa_advlsorl«s_sof flea; 


<Atteapt  to  use  negative  resolution  advisories  to  resolve  the  conflict. > 


ISSl: 

Set  the  nest  resolntion  advisory  data  set; 

ESlTIf  (all  resolution  advisory  data  sets  processed)  ; 

H  (negative  resolntion  advisories  ate  snfficient) 

THEll  SET  this  feature; 

Idd  this  featnre's  eeight  to  this  BIDS  total  value: 

ELSE; 

ESP  fea t ure_nega t lve_reso lot ion_ad visor iea_sa£ flee; 


RZSOLOTXOH  tOTISORIES  ETktOhTZOR  ROOTIRE  BIGB'LBTEL  LOGIC 


13-P112 


PBOCtSS  faa^ate_D«gattT«_r«*olutlon_adviaorl«a_aQf{lo«i 

LOOP; 

Set  the  next  reaolation  advlaor;  data  aat: 
gllTir  (all  tesolatloB  adTlaory  data  aata  proeaaaad) ; 
IF  (TBADS.HBQATITI  STBOB) 

THEM  TPADS.PBATBITS(IO)  -  SMOB; 

TPADS.TAIOB  -  TBtDS.TtlOB  *  liaSBWSTt 

BLSB; 

tBPLOOP: 

pbd  featare_nega tlTe_re90latlon_adTlaarlaa_aaffl«at 


BBSOLOTIOB  tOTISOIXBS  BTILOATIOB  lOOTXBI  LOB-lBTBl  LOOXC 


13-Ptt3 


PROCESS  f«»tar«_no_l«T*l_o*f_tiM_«or_»«rticals; 


<If  the  kc  do  not  hav«  tlaa  to  l«v«l-off  tartically  before  they  cross  altitude, 
atteapt  to  use  an  advisory  set  slth  a  horizontal  cosponent  to  resolve  this 
conflict.) 

IP  ((vertical  tau  £2  tiae  to  vertical  crossover)  iRD 
(vertical  tau  U  tiae  to  level-off)) 

THBR  LOOP; 

Get  the  next  resolution  advisory  data  set; 

EIITIP  (all  resolution  advisory  data  sets  processed) ; 

IP  (there  is  a  horizontal  cosponent  to  this  resolution  advisory) 
THEE  SET  this  feature; 

Add  this  feature's  veight  to  this  IADS  total  value; 

ELSE; 

SJMuQgS! 

ELSE; 


ERD  feature_no_level_off_tiae_for_vertlcals; 


RBSOLOTIOE  ADTISOBIBS  BTALOATIOB  BODTIHB  aiGR-lEVEl  LOGIC 


13-P1t4 


PHOCtSS 

IZ  ((TT1  U  B1B1T«T.T»)  02  (BlBBTBt.Tf  O  TT2) ) 

XIU  LOOP; 

6«t  thB  BMt  rasolatioa  adTiaorp  data  set; 

BIITIP  (all  caaolutioo  advisory  data  sets  processed)  ; 
IS  (TBBOS.HOBIZ  O  STBOB) 

THBB  TBiOS.PBirBITS(1<)  -  STBaB; 

TBIOS.  TUOB  >  TBBDS.TtLOB  t  BOIBTSST; 

BlBBi 

SMiflaz; 

n22: 

02  feature_no_level_off_tiBe_for_vetttcala; 


BBSOlirrZOB  tOfZSOPZBS  BTAtOBTZOB  lOOTZBB  lOB-lBVBL  L03ZC 


PROCgSS  feati]re_noa_respona«_to_positiv*_rasolatlOD_adTlsocl«s_d«t«ct«4; 

<If  the  Raster  Resolution  Task  has  detected  that  the  hC  are  not  raspondiag  to 
single  diaension  positlre  advisories,  atteapt  to  rosolre  the  conflict  vith 
doable  diaension  (positive)  advisories. > 

IP  (doable  diaension  resolution  advisories  are  requested  by  calling  routine) 
THB»  LOOP; 

Get  the  next  resolution  advisory  data  set; 

BXITIP  (all  resolution  advisory  data  sets  processed) ; 

IP  (this  is  a  double  diaension  resolution  advisory  set) 

TBBH  SET  this  featnre; 

idd  this  feature's  weight  to  this  BIDS  total  value; 

ELSE; 

BRDIOOP! 

asss 

ERO  featare_non_response_to_poaitive_tesolution_advi8ori#s_detected; 


(BSOIDTIOI  IDTISOIXn  BThlOlTIOE  ROOTXIB  BXGl-llTEl.  lOGXC 


13-H18 


PPOCBSS  f«atQr«_noB_raspons«_to_positlv«_ca80latloa_adTlsorl«s_il«t«ct«d 

II  (SlIGDIH  12  SPKtSS) 

TaBH  LOOP; 

G«t  thj»  B«zt  rasolntlOB  advisocy  data  sat; 

EXITIP  (all  rasolntloa  adsisory  data  sats  procassad) ; 

XI  (TRIOS.  SIIGIB  12  SPRISB) 

TBBR  TStDS.FBtTBITS(15|  «  STROB; 

TRIOS.  TfclOB  •>  TRIOS.  TRIOB  *  BRBSPWGT; 

11.S1: 

l£2i2fi£: 

IXll: 

BSP  faatBra_ooB_taapoBsa_to_poaitiTa_rasolatloB_ad»isi>ties_detected ; 


-  RBSOtOTIOR  lOTlSORZRS  B'llOkTIOR  ROOTIRB  lOR-lBTBl  lOOIC 

t3-pyi7 


'  r-.- yrT  a  n>ir  a  r 


PBOCBSS  f*«tar*_PSBP_(JB_SSPt 


<Btt«np*.  to  use  edrlsories  that  provide  at  least  a  sinlsos  asount  of 
separation. > 

I,OS£: 

Get  the  next  resolution  advlsorf  data  set: 

BUTIF  (all  resolution  advisorT  data  sets  processed)  ; 

IP  (predicted  separation  for  response  to  this  resolution  advisor;  set  Si 
separation  threshold) 
this  feature; 

Add  this  feature's  weight  to  this  BIDS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  donino 
logic  processing; 

BLSB; 

BBOiOOP; 

BJD  featnro_PSBP_GB_SBP1; 


- —  BBSOtOTXOB  AOV1SOBIE3  BTlLShTIOB  BOOTZIB  BZOB-LBTn  LOOZC  - 


?50CBSS  f«atare_PS!P_GB_S!Pl! 


Get  the  next  resolution  adrlsory  data  set; 

BXITIB  (all  resolution  adTisory  data  sets  processed) ; 

I?  (PSEPP(TP11DS.HI0EI1, TRIOS. I1I0ET2,TB»BS.I»0BX3)  GE  RBSIDT.SEPI) 
THBR  TRIOS.  PBITBITS{«)  •  JTROB; 

TRIOS. TIlOB  -  TRIOS. TILOE  *  PSBP1WGT; 

TRIOS. OOBTIIOI  »  TRIOS. DOHTitOB  ♦  PSBP1RGT; 


BROtOOP: 


PRO  feature_?SEP_GB_S?P1; 


RBSOtOTIOH  lOTISORIBS  BTILOITTOR  ROOTISE  LOf-LBTEl  LOGIC 


13-P119 


PBOCtss  f«atar*_PSBP_GB_SEP2; 

CieiB  aazlaaa  sapacatlon  for  alalia  diaansion  adalsorj  sats; 

CL BAB  aaxlaaa  saparatlon  for  doabla  dlaaBslon  advlaory  sats; 

LOOP; 

Gat  tha  next  cesolotion  adTisory  data  sat; 

BiiTir  (all  laslntlon  adsisot^  data  sats  procassad) ; 

IP  (all  abaolata  faatnras  aca  sat  for  this  BADS) 

THBB  IP  (this  is  a  single  diaansion  BADS) 

THBB  Sana  aasians  of  this  BADS  pradietad  separation  and 
pravioosly  saved  saxisns  for  single  disansioa 
advisocp  sats; 

BLSB  save  saxisns  of  this  BADS  predicted  saparatlon  and 
pravlonsly  saved  aaxinus  for  double  diaansion 
advisory  sats; 

iiss; 

BBDLOOP! 

SBT  separation  threshold  for  single  disanslon  advisories  to  saxisns  of 
tlnisns  acceptable  threshold  and  a  parcantaga  of  tha  saxisns 
separation  saved  for  single  dlsahsion  advisory  sets; 

SET  separation  threshold  for  double  disanslon  advisories  to  saxisns  of 
ainians  acceptable  threshold  and  a  percentage  of  the  saxlann 
separation  saved  for  double  disension  advisory  sets; 

LOOP! 

Get  the  next  resolution  advisory  data  set; 

BIITIP  (all  resolution  advisory  data  sets  processed)  ; 

IP  (predicted  separation  for  response  to  this  resolution  advisory  set  SJ 
separation  threshold) 

THBB  SBT  this  feature; 

Add  this  feature's  velght  '’o  this  BADS  total  value; 

BLSB; 

BBPLQOP; 

BHD  feature_PSBP_GE_SBP2! 

-  BBSOLOTIOH  ADTISOBIES  BTAIOATIOB  BODTIHB  HIGH-LBTBL  LOGIC  - 


13-P120 


PHOCBSS  featore_PSBP_GE_SBP2; 

PIT  (BMSBPS,  BMSBPD,  SBP2S,  SBP2D)  ; 
H4ISBPS  «  0; 

BMSEPD  =  0; 


LOOP; 

Set  the  next  BIDS; 

BTITI»  (all  B»DS  processed)  ; 

IP  ((TBlDS.PBJkTBITSd)  Jfl  STBOE)  {TBhDS.PEATBITS  (2)  Sfl  STSOB)  UB 

(TH»0S.PE»TBITS(3)  STBOB)) 

•^HBII  U  (TBADS.SIBSIB  Jfl  BTHOE) 

THBB  SlISBPS  =  mi(8»ISBPS,PSBP2  (TBADS.IMOBII.TBIDS.  IHDB1C2, 
TBiDS.IBDBX3))  : 

BISB  SAXSEPO  =  SAX (8AXSBPD,PSBP2 (TBADS. I5DBX1 ,TBADS.  ISOEX2, 
■'BADS.HDEX3))  ; 

ELSE; 

EBDLOOP; 

SEP2S  =  SEP2AP  •  BAXSBPS; 

SEP2D  =  SEP2AP  •  SAXSEPO; 

SEP2S  =  BAX(BESADT.SEP1,SEP2S)  ; 

SEP20  =  SAI(HESADT.SEP1,SBP2D)  ; 


LOOP; 

Set  the  next  cesolatlon  adTlsocy  data  set; 

EXITIP  (all  resolntion  advlsotT  data  sets  processed) ; 

I£  (TRIOS.  3IHSLE  XTBOE) 

THBB  li  (PSBP2(TRADS.IHOBX1,TBADS,IWOEX2,TBADS.IBDEI3)  £5  SEP2S) 
THBB  THAOS. PEATBXTS  (18)  »  STHOB; 

TRADS.TALOB  •  TBADS.TALOB  *  P5BP2HST; 

nSE; 

SLSB  JP  (PSBP2(TRAOS.IBOBX1,THAOS.IBDBI2,TRAOS.IHDBX3)  GJ  SBP20) 
THBB  THAOS.  PBATBITS  (18)  »  STHOB; 

THAOS.  7AL0B  =  TBADS.PAtOE  ♦  PSBP2HGT; 

ELSE; 

Maiasp; 

BHO  featnre_psEP_GB_SBP2; 

-  HBSOtOTIOB  ADttSORIBS  BTAIOATIOB  HOOTIBB  LOt-LBTBL  LOGIC  - 


13-P121 


PROCgSS  f*a*ur«_rBinfotc«_t«s_ad»_ftom_non_conn«et«a_site_or_BC»S; 

<Deteralne  If  either  laaeavered  tc  has  a  resolatlon  advisory  froa  another  ITHBS 
site  or  froa  BChS.  If  so,  atteapt  to  use  an  advisory  set  that  reinforces  the 
advisories  froa  the  other  soarce.> 

pgRPORB  othor_sources_re solotion_ad visor y_detetainat ion; 

IP  (either  hC  is  receiving  a  resolntion  advisory  froa  a  non^connected  site  OR 
BCIS) 

TggR  LOOP; 

Set  the  next  resolntion  advisory  data  set; 

BIITIP  (all  resolntion  advisory  data  sets  processed)  ; 

IP  (the  resolntion  advisories  in  this  set  reinforce  the 
resolntion  advisories  froa  the  other  sonrce) 

THBR  SBT  this  feature; 

idd  this  feature's  veight  to  this  RADS  total  valne; 

Add  this  featnre's  veight  to  this  RADS  valne  used 
for  doaino  logic  processing; 

BLSB; 

sutag?; 

Btsg; 


ERD  feature_reinforce_res_adv_f roo_non_connected_site_or_BCAS; 


RESOtOTIOR  ADVISORIES  BVAtOATIOR  RODTIRB  BICR-tBTBt  tOSIC 


13-P122 


gBOCBSS  fea*ar«_r«ln£orc«_res_aa»_froi_non_coon«ct*d_site_or_BC)is; 

PE!»yo»a  other_soatc«s_resolutlon_aa»iaory_detatainatiOB; 
n  ((OSHHimi  HE  IHOILHES)  Og  (OSHRtR2  HJ  HHOttBES) 

OB  (OSTHtHI  HE  SHOLLBES)  OB  (OSrHkH2  EHOLLBBS)  ) 

*HBH  LOOP; 

Get  the  next  resolation  adTlsory  data  set; 

BIITTP  (all  resolation  adTlsory  data  sets  processed) ; 

IP  ((BBHP(TBIIDS.H1,0SHBIIH1)  gfl  JTBOE)  Og 

(BBIRP(TBhDS.B2.0SRHBR2)  STEDB)  Og 
(HBIRP(TB»DS.»1  .OSTHhRI)  BfiSTBOE)  Og 
(BBIHP(TB»DS- 72,OTSTHAR2)  g^  STROE)  ) 

THBH  TBADS.PE1TBITS(5)  »  STSGB; 

TBAOS.VALnE  =  TRADS.TAtnB  ♦  OTHSTHGT; 
TBAOS.DOBTALOE  «  TB  ADS.  DOBTALGE  ♦  OTBSTHGT; 

BISB; 

Eggmg: 

Ei^; 


EHD  featuro_reinfotce_rea_ad»_frot_non_connoctod_site_or_BCAS; 


BBS01D7I0R  ADVISORIES  ETALGATIOH  RODTIRE  LOR-LBTBL  LOGIC 


PSOCESS  f«ataE«_c«lnforc«s_ptlor_c«soXatloD_adTlsorl«s; 

to  os*  an  adTlaorp  sot  that  talnfotces  the  advisories  selected 
previoasly  for  this  pair.> 

LOOP; 

Set  the  oast  resolution  advisory  data  set ; 

EilTiP  (all  resolution  advisory  data  sets  processed) ; 

ir  (any  resolution  advisory  in  this  set  reinforces  a  resolution 
advisory  in  the  pair  record) ) 

THEE  SET  this  feature; 

Add  this  feature's  weight  to  this  BIDS  total  value; 

ELSE; 

rttewf. 

EBP  featnte_reinforcos_prior_reaolation_advisorles; 


-  BESOttrrXOE  IDTISOIIES  BfhlPhTlOB  BOOTIBE  BiaB-tETEl  LOGIC 


13-P12» 


PBOCgSS  f«atare_r«lnforcas_prlor_r«solatloii_adTi*otl*a: 


LOOP; 

Set  the  next  resolution  adflsory  data  set; 
gllTif  (all  resolution  advisory  data  sets  processed) ; 

IP  (  (BBtBP  (TBKDS.  HI.PPEC.acl.PBBia)  ££  STBOg) 

(BBIIP(TBtOS.H2,PaEC.ac2.PHBha)  STBOE)  SI 
(BBIRP(TB»DS.f1,PIBC.ac1.PTHta)  IS  STBOE)  SI 
(BBI9P(TRtOS.  T2,PBBC.ac2.PfHha)  IQ  tTBDB))) 
TBEB  TBIkDS.PBtTBITS(22)  •  STBOE; 

TBIDB.TBLOE  •  TBkOS.riLOE  *  BEPBBB6T: 

ELSE; 

EBPLOOP; 


1]^  featare_relnforcos_prlor_resolutlon_ad»laorlea; 


BESOlOTIOa  BOriSOBZBS  BTBtOBTIOB  BOOTIBE  tOB-lBTBl  tOSIC 


13-P125 


PHOCESS  f«atar«_r«lnfocc«s_tarn: 

<ttteap't  to  select  an  adelsocy  set  vith  a  horizontal  coaponent  that  reinforces 
a  tracker  sensed  turn.> 


E!>D  featare_reinf orces_tarn; 


<tESOLtmOR  lOTISOBIES  BThLOhTIOR  ROaTIRB  HIGH-LBYBL  LOGIC 


13-P126 


too?; 

Set  the  neit  resolution  adtisory  data  set; 

CXITIF  (all  resolution  advisory  data  sets  processed)  ; 
ll  (TBiDs.aom  32  itboe) 

TBEll  1?  ((  (BCI01.TDB8  £2  JSTBBGBGT)  ££0 

(TH40S.  ai  £2  *T»))  2S 

((BCI01.T0SB  £2  BSTBSCLFT)  igO 
(TBBOS.  HI  £2  STD)  OJ 
((ACID2.T0BH  £2  SSTBHGBGT)  ABD 
(TBADS.H2  £2  STB))  OB 
((ACia2.TGBB  £2  SSTBBGLPT)  A£0 
(TBADS.  H2  £2  STD  >  ) 

TBBH  TBADS.FEATBITS(2tt)  =  STBOE; 

TBADS. SALOE  =  TBADS. SAIOE  ♦  FEIHTVGT; 

£LS£; 

Eiss; 

ssatoop: 


tBD  feature_reinf orces_turn; 


SESOlDTtOB  AOTISOBIBS  EFAtOATIOH  HOOTIHB  10W-LS7BL  LOGIC 


13-P127 


PBOCSSS  Caatare_3pee<l_check : 

<If  a  aaneaTcred  kc  has  a  large  velocity,  atteept  to  resolve  the  conflict  with 
an  advisory  set  containing  a  vertical  coeponent.  Otherwise,  if  all 
Daneavering  AC  have  a  snail  velocity,  atteept  to  nse  an  advisory  set  with  a 
horizontal  coBponent.> 

IF  (a  eanenvered  AC  has  a  horizontal  velocity  that  is  considered  fast) 

THEll  LOOP; 

Get  the  nezt  tesolntlon  advisory  data  set; 
eilTIF  (all  resolution  advisory  data  sots  processed) ; 

IF  (this  resolution  advisory  set  has  a  vertical  coeponent) 

TggM  SB?  this  feature; 

Add  this  feature’s  weight  to  this  BADS  total  value; 

BLSE; 

BSDLOOP: 

SLse  IF  (all  saneuvering  AC  have  a  horizontal  velocity  that  is 
considered  slow) 

TBE8  LOOP; 

Get  the  next  resolution  advisory  data  set; 

FXITIF  (all  resolution  advisory  data  sets  processed) ; 

IF  (this  resolution  advisory  set  has  a  horizontal 
coeponent) 

T8Bg  SBT  th.'s  feature; 

Add  this  feature's  weight  to  this  BADS  total 
value; 

BL  SB; 

BBPLOOP; 

S1lS5: 


ESP  f eatare_speed_check ; 


BBSOLOTIOH  ADfISOBIBS  BTALDATIOB  BODTIHE  HIGH-LBTBL  LOGIC 


13-»12a 


13-P129 


PBOCBSS  featore_terrain_ot_obstacl*_alert; 

<If  either  kC  Is  receiving  a  terrain  or  obstacle  alert,  attenpt  to  resolve  the 
conflict  with  horizontal-only  advisories. > 

IP  (a  terrain  or  obstacle  avoidance  earning  is  being  given) 

THgg  loop; 

Get  the  next  resolatlon  advisory  data  sat; 

PIITIP  (all  resolntlon  advisory  data  sets  processed) ; 

IP  (this  is  a  horizontal  dlsension  only  resolution  advisory  set) 
THPII  SBT  this  feature; 

kdd  this  feature's  weight  to  this  ShOS  total  value; 
kdd  this  feature's  weight  to  this  BIDS  value  used 
for  doaino  logic  processing; 

BLSB; 

BBDLOOP; 

liSS; 


BMP  feature_terrain_or^obstacle_alert; 


-  BBSOLOTIO*  kDVTSOHIBS  BTkLDkTIOH  HOOTIBB  HIGH-lBTBt  LOGIC  - - - 


13-P130 


PBOCISS  f«*tor«_t«rtain_ot_ob8tacl«_al«rt; 

If  (althar  kC  Is  racalTlng  a  terrain  or  obstacle  alert) 

THBB  LOOP; 

Get  the  nest  resolation  advisory  data  set; 

BIITl?  (all  resolution  advisory  data  sets  processed) ; 

a  ((MIDS.SIWGLE  sa  ST801)  IfJJ  (TBIDS.BOBIZ  Jfl  JTBOB)) 
THBB  TBhDS.PBkTBZTS(6)  -  STBOB; 

TBIDS.TILOB  >  TBIDS.TILOB  *  TB*OBWGT: 
TBIDS.OOHTBLOB  ■  TBIBS.  DOSTltOB  ♦  TBBOBtCT; 

BISB; 

BUDIOOPt 

BISB; 


BBO  f eatare_terrain_or_obstacle_a lert ; 


BBSOLOTIOII  IDVXSOBZBS  BTILOITIOB  BOOTIBB  LOB-LBTBL  LOGIC 
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PliQCgSS  f*atur*_nnBanea»«red_wlth_lar9«_»«rtlc*l_r»t«; 

<If  an  onaanaaTarad  KC  has  a  dangatoas  (larga)  aartical  aaloclty,  attaapt  to 
rasolae  tha  conflict  with  an  adwlaory  sot  that  has  a  horizontal  coapoaoiit.  > 

!£  (an  ancndad  KC  has  a  largo  wortlcal  rata) 

THBM  LOOP! 

aat  tha  nazt  rosolntion  advisory  data  sat; 
tllTlF  (all  rosolntion  advisory  data  sots  procaaaad)  ; 

12  (this  rosolntion  advisory  sat  has  a  horizontal  coaponont) 
THE»  SET  this  faatnra: 

Add  this  faatnra' s  walght  to  this  RADS  total  valna: 

ELSE; 

ggPLOOP: 

ELSE; 

ESP  foatnra_unnanaovetad_wlth_larga_vartical_rato; 


RBSOLOTIOR  AOTISORIE3  ETALPATIOR  SOOTIHB  BZGB-LBTBL  LOGIC 


13-P132 


PHOCtSS 

II  (((BSPRDI  12  IPtLSEV  IM  (KCini.ZD  SS  ZttTH))  21 

((BSPID2  12  WllSB)  112  (IC1D2-ZO  21  ZOTH)")) 

TggB  tQQp; 

S«t  th«  B«xt  TBSolatloB  BdTlsory  d*t«  a«t; 

BIITIP  (all  rasolatloB  adPlsotT  data  sats  procaasad) ; 
II  (TBlDS.HOBXt  12  STBOB) 

tHBB  TBIlD3.FSlTBltS«13»  »  STBOB; 

TBBOS.TILOB  •  TBBDS.TBIOB  ♦  OCtTBBGT; 

ftSB; 

aatflai- 

nil: 


»HO  faatura^aBaaB«a»aced^«lth_latga_Parttcal_rata; 


BBSOtOTIOB  lOPISOBIBS  BTltOBTIOB  BOOTIBB  tOl-lBTBl  lOOIC 


13-P133 


Piooag  hl9h«st_T«lv«d_pot«ntl«l.r«aoI«tioa^AdPl«or 7_««ta_coant ; 

<9ataralna  tba  Baalaaa  aalaa  ot  thoaa  SkDS  with  all  abaolata  faatotaa 
aat.  Only  tha  faatnraa  altb  hi^har  priority  than  tha  doaino  faatnraa  ara 
eonaidarad.  ilao,  connt  tha  nnabar  of  BIDS  nhoaa  aalaa  la  aqnal  to  tha 
aaxlaaa  Talna.> 

an  aalna  of  highaat  valnad  tiOS  to  tarot 
SBt  nnahar  of  aaxlana  aalnad  BhDS  to  tarot 
SET  polntar  to  aalactad  BIDS  to  aall; 


LOOP; 


I 

I 

I 


Sat  nast  BIDS: 

BIITI?  (procaaaad  ovary  BkOS) ; 

IT  (all  abaolata  faatnraa  aat  for  thia  BIDS) 

T9BB  IF  (valaa  of  faatnraa  down  to  doaino  fiX 
valna  of  aatiana  valnad  BiDS) 

THBB  SBt  valna  of  aatiana  valnad  BiDS  to  tha  valna 
of  this  BhDS  faatnraa  dovn  to  doalnot 
SBy  nnabar  of  aatiana  valnad  BhDS  to  onat 
SBT  aalactad  raaolntioa  advisory  pointar  to  this  BiDS; 

BISBIF  (valna  of  faatnraa  dovn  to  doaino  XQ 
valna  of  hlgbaat  valnad  BhDS) 

THBB  ineraaant  nnabar  of  Bazlana  valnad  BhDS; 


fixmmi: 

XUB: 

BBDIQOPt 


BID  blphaat_valnad_potontlal_raaolntioB^adviaory_aatB_conat; 


BFSOtmOB  iDTZSOBZBS  BThlOhtZOB  BODTZBB  BZQB-LBVBL  lOOZC  - 


13-P13« 


paoCBSS  hlgh9St_Taluea_po+«ntial_t*solati'>tt_aa»lsory_sets_count ; 


BUXViiaE  »  0; 
BOBPHJl  «  0; 
BXDSPTR  *  fHOtl; 


Set  next  potential  Rk  set  fros  the  RIDS; 

EIITIP  (processed  every  potential  Rt  set)  ; 

IP  { (TRAPS.  PB»TBITS(1)  Sfl  STROB)  AflJJ  (TRADS.PEATBITS  (2)  Efl  STROB) 
ARP  (TRAPS.PEATBITS(3)  Efl  ITHTJB)) 

THBR  JP  (TRAPS.  POHVALOB  52  BAXVALOB) 

THBR  BAXVAtnE  =  TRAPS. POBVAIOE; 

MPBPRA  =  1; 

RAPSPTV  =  TRAPS; 

BtSBlP  (TRAPS- POBVAtOE  Sfl  BAXTALDE) 

THBR  ROHPRA  =  80BPBA  ♦  1; 

QTHBRRISB; 

ELSE; 

EHPtOOP; 


PRO  bighes*_»alued_potentlal_resolatlon_advisory_3ets_connt ; 


RBSOtmOR  APVISORIBS  STALOATIOR  ROOTIRB  lOW-LBTBl  LOGIC 


13-P135 


PIQCiaa  aaltl_IC_ooB£llct_paaatbl«_r«solatioB_adTisorl«s; 

<DBtBrBln«  th«  poaalblB  casolation  adalsorlas  for  the  sablect  conflict  pair. 
If  the  kC  ara  cloaa  in  altitude,  choose  opposite  sense  vertical  advisories. 
Othsrvise  choose  sape  sense  vertical  advisories. > 

Calculate  the  verttoal  separation  of  the  pair  after  8  seconds; 

X£  (vertical  aeparatloB  la  close) 

Till  select  vertloal  resolution  advisories  for  both  kC  opposite  to 
those  selected  by  the  tvo-kC  resolution  logic; 

JU2  select  CLXaB  for  both  kC; 

CkLL  paBP_akT»ii_3EaBakToa; 

1£  (ease  aenae  vertical  raaolntion  advisories  selected  for  both  kC) 

TBBB  select  DBSCBVO  for  both  kC; 

Cklt  PSBP_HaTIIXiaiRBIkTOR; 

aiBs 


fBO  ■ultl_kC_confllct.possible_reaolotloB_advisorles; 


BBSOmZOR  kOTISOIZIS  BTkLBkTZOB  lOOTZM  RZOR-LETBl  LOGIC 


13-HJ* 


PHOCBSS  «'al*.i_liC_conf lict_posslble_resolutlon_aaTi3ories; 

?8S!C1  -  4C1D1.2  ♦  iCIDI.20  •  TTROtB; 

Z8SSC2  =  XCI02.Z  *•  BCID2.2D  •  TTPDtE; 

IF  ((Z8SBC1  -  Z8SBC2)  U  ZCABB) 

THBR  TYBBT  »  FEBTRA1; 

TBBT8A1  =  TBRT8A2; 

▼BBTB»2  »  TTBRT; 

BLSB  TBPTRA1  «  fCt; 

TBBTBA2  >  ICt; 

CAtt  PSBP_SAT8II_GBIIBHATOR 

12  (ACID1,  ACTD2,  PSPRD1,  RSPRD2,  TBRTRA1,  VEHTSA2) 

OUT  (TRADS.BATPTH,  RAPP1  ,  RAPP2)  ; 

12  (FBPTRAI  Bfi  VEHTRA2) 

THEM  FBRTRA1  =  IDES; 

TERTRA2  «  IDES; 

CALT.  PSEP_HITRIX_GERBHATOR 

12  (ACID1,  ACID2,  RSPR01,  RSPRD2,  TEHTRA1,  TBBTRA2) 
OOT  (TRAOS.SATPTB,  8APP1,  HAPP2)  ; 

FLSS; 


FED  ■ulti_AC_conf lict_possible_resolation_adTisotles; 


BESOtOTIOR  AOTISORIES  ETAtDATIOR  ROOTIBE  LOR-tETEl  LOGIC 
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PBOCBSS  ■ulti_iC_horizontal_»aoeaTeted_aii»an®OTete(l_conflict_deter«ination; 

<If  an  tc  *hat  is  aaneav^red  for  the  carrent  conflict  is  anaaneaTeted  in 
another  conflict  that  is  being  resolted  asing  a  horizontal  advisory,  then 
evalaate  hoa  the  horizontal  advisory  for  the  cnrrent  conflict  vill  affect 
the  previoas  conflicts'  resolation.  If  the  predicted  separation  for  the 
previous  conflict  is  projected  to  be  less  than  a  alniaoa  acceptable 
separation,  do  not  use  this  advisory  sot  for  the  current  conflict.) 

IP  (a  aaneuvered  iC  is  unianeavered  in  another  conflict  i£D 

resolution  for  the  previous  conflict  is  in  the  saae 
diaension  as  this  potential  resolution  advisory) 

THBK  save  horizontal  resolation  advisory  froa  the  PADS  for  the  subjec 

Save  pointers  to  subject  AC  and  AC  in  previous  conflict  with 
subject  AC; 

CALL  BESOL0TIOII_ADTISOBI_aOD«LI»0_PO8_PBEDICTBD_SPPABATION; 

IP  (predicted  3-D  separation  for  previoas  conflict 

ainiauB  acceptable  3-D  separation  threshold) 

THEE  CLEAB  aaneuvered.unaaneuvered  conflict  feature; 

ELSE; 

ELSE: 

EBP  Bult i_AC_horizontal_Baneavered_unBaneavered_conf lict_deteraination; 


BESOLOTIOB  ADVISOPIES  STALOATIOB  BOOTIBE  HIGH-LEVEL  LOGIC 


13-P138 


PBOCBSS  ■ultl_AC_horitontal_aan«aT«E«d_aBaan«iiT«r«d_eoDflict_d«tarBloatloD: 

PLT  PSBP; 

IP  (a  aaDeavered  tc  is  unsaoeavarsd  lo  anothar  conflict  i»D 

resolatlon  for  the  prevloas  conflict  Is  In  the  hortsontal  dinenslon) 
THEh  sase  horizontal  PI  fron  the  BIDS  for  the  sobject  hC; 

Sate  pointers  to  sobject  1C  and  tc  la  presloos  conflict  with 
sobject  1C; 

RESOLOTIOH_1DTISOBT_HOOBLIHG_POB_P8BDICTB1>_SEP181T10B 
18  (Bis  for  teo  1C,  1C  state  vectors) 

OPT  (PSBP)  ; 

IP  (PSBP  Jif  5ES1D7.SEP1) 

THB8  TSIDS.PBITBITSO)  =  SPltSS; 


S8D  aolti_ic_hotizontal_«aneavered_annaneaverod_conf llct_detetBlnatiOB; 


VPSOiaTIOB  IDVISOBIES  BVILOITIOH  HOOTIBE  lOB-tETBl  tOOIC 


13-P139 


P80CESS  mult i_»C_resolu+ion_logic_aaTisorl«8_calculations; 

<Evaluat€  tht  absolute  features  for  the  nem  advisory  sets,  using  the 
multi- AC  logic  definition  of  the  features. > 


LOOP; 

Get  nex*  PADS; 

gflTIP  {all  RADS  processed); 

PFPPOPH  absolate_featares_eTalaatlon_mult i_AC_resolntion_def inition ; 
IP  (all  absolute  features  set) 

•’’HEP  increment  count  of  BADS  with  all  absolute  features  set; 

IP  (pointer  to  selected  BADS  is  null) 

THPH  save  a  pointer  to  the  selected  advisory  set; 
nSB; 

nsf: 

MDLOOP; 

PRO  nult_AC_resolution_logic_ad»isories_calculations; 


PFSOtOTIOB  ADTISORIfS  fTALOAVIOR  800TIHS  HIGH-LBPPL  LOGIC 


13-P140 


PgQCBSS  ■altl_IC_r«iolution_109ic_«dTl*ori«s_c«lctilatiOB«; 

CHX.I  PSBP_g»lBIX_OBgB«»TOS 

14  (BCinl,  ICID2,  RSP1ID1,  8SPB02,  PBPTM1,  TBHTP12) 
OUT  (BIDS.nXTPTS,  BBPPI,  BkPP2)  : 

IP  ((TBBTHII  jsa  SCI)  iJUi  (TBBTP»2  42  fCL)) 

THBB  TBBTBkl  ■  BBBS; 

TBIT>I2  -  SOBS; 

Cl LI  PSBP_H1TBIX_SBBBB1T0B 

14  (ICZDI.  iciD2,  BSPBD1,  BSPBD2,  fSBTBlI,  PBBTB12) 
am  (BiDS.niTPTB,  bippi,  bipp2): 


LOOP; 

Ge*  next  BIDS; 

BXITIP  (nil  BIOS  proenssnd)  ; 

PBBPOPll  absolatn_fnntaEn«^n»nlo*tioB_B«ltt_lC_rn»olutton_deflnition; 

14  ((T810S.PB1TBITS(1)  12  »TBOB)  HJJ 

(TB10S.PB1TB1TS(2)  12  ITBOB)  HI  (TBIDS.PBITBITS  (3)  £2  *TBOB)) 
TBBB  HPBllBS  ■  BPBllBS  ♦  1j 
XI  (BIOSPTB  12  IIOLLJ 

THBH  BIOSPTB  -  TBIOS; 

IXU; 

ml ; 

142X22£: 

BBD  tuiti_ic_tnBolutioB_loglc_adTlnoti*«_cnlcolntloB«; 


BBSOimOB  IDTXSOBZBS  BtllOlTIOB  BOOTIBB  LOI-LBTBl  LOGIC 


13-P1«1 


PROCB33  ■altl^&C_T«rtlc«l_Baii«ttT«E«4_<>na«a«aT«r*d_con£llct_det«raln«tlon; 

<If  an  IC  that  Is  aansaTarad  for  tha  carront  conflict  is  annaneoTered  In 
anothar  conflict  that  Is  bain?  casolvad  nslng  a  vertical  advisory,  then 
evalnata  how  the  vertical  advisory  will  affect  the  prevloas  conflict.  If 
tha  pradictad  s'aparatlon  for  tha  prevloas  conflict  Is  projected  to  be 
lass  than  a  alnlsaa  accaptabla  saparatlon,  do  not  use  this  advisory  set 
for  the  carrant  conflict. > 

If  (a  aananvared  IC  is  anaananvatad  in  another  conflict  hlip 

resolatloa  for  tha  prevloas  conflict  Is  In  the  vert  diaension) 
TBBB  save  vertical  rasolntlon  advisory  froa  the  RIDS  for  snbject  1C; 
Save  pointer  to  snbjeet  1C  and  1C  In  prevloas  conflict  with 
sabjact  IC; 

CIU-  «BSOiaTIO«_lOTlSOSI_BODmHG_POH_P8EOICTBD_SEPiHlTIOR; 

If  (predicted  3-0  separation  for  prevloas  conflict 

alnlsan  acceptable  separation  threshold) 

THBR  ClBiR  aaaeavared^annaneavered  conflict  featare; 

BlSBs 

31SB; 


MP  aaltl_tC_vartlcal_aaaoavered_anBaaeavared_confllct_deteralnatlon; 


SSSOIOTIOR  IDTISOSIfS  SVltOlTIOR  RODTIMB  BISS-LEVEL  LOGIC 


13-Pla2 


13-P143 


PHOCBSS  nttgatlve_resolutlon_adrisacr_<l«tacalDation; 

IF  (either  »C  is  taming) 

TBBH  add  a  buffer  to  the  noreal  horizontal  negatlze  resolation  adTlsory 
threshold; 

^LSB  ase  the  noraal  horizontal  negative  resolution  advisory  threshold; 
PBBPOHH  vartical_dlvargenca_logic; 

(this  advisory  has  a  horizontal  coaponant) 

THBH  IF  (horizontal  separation  for  both  hC  naneuverlng  and  neither  hC 
aaneuvarlng  SJ  negative  horizontal  resolution  advisory 
threshold) 

THBH  (both  hC  aaneuvered) 

•rBB!i  IP  ((horizontal  separation  for  first  1C  only 
aaneuvering  SX  negative  separation 
threshold)  HUD  horizontal  separation  for 
second  AC  only  aaneuvering  £2  separation 
threshold) ) 

THBB  SBT  flag  to  indicate  negative  resolution 
advisories  are  sufficient; 

Bis;; 

BISB  5B7  flag  to  indicate  negative  resolution 
advisories  are  sufficient; 

BLSB; 

BtSBiF  (both  aircraft  are  aaneuvered)  <¥lth  vertical  advisorles> 

TBEB  IP  (the  vertical  separation  achieved  by  aodeiing  negatives  ££  vertical 
negative  resolution  advisory  threshold) 

TBBB  SBT  flag  Indicating  negative  rea  adv  are  sufficient; 

ms; 

OTBBBWISB  PBBPOHB  one_AC_Baneaverlng_negative_vertlcal_resolutlon_advisory_test ; 

IP  (negative  resolution  advisories  are  sufficient) 

THBH  PBBPOBB  posltive_to_aegatl ve_resolotlon_advisory_convetsion; 

SLSE; 

BMP  aegative_cesolation_advisory_detorainstioB; 

-  BBSOIOTIOB  AOTISOHIBS  EVAIOATIOB  HOOTIBB  BIGB-tBTEt  LOGIC  - 


)3-P14U 


PBOCtSS  ne9atlT«_resolation_«aTiaorT_d«tarBiB*tloat 


IP  ((KCTDI.TnBB  52  SSTBBaLFT)  fit  (BCXDI.TOIB  |2  iSTIIOiaT)  fll 

(KCIOZ.TOBB  52  SSTBBQtPT)  21  (IICXO2.T0BI  |2  (STIIOIOT) ) 

TUBB  SDTHB  -  BBSBDP.BDTHBSQj 
BLSB  BOTHH  -  BESIOP. BOTHSQS 

PBBPOBB  Tartlcal.divarganca.loflot 
15  (B»DS,HOBI2  52  STBOB) 

TBtB  15  ((BaD2'(TBk03.X>DBX1,TI«0S.ISDIX2)  22  BBVBB)  Ufi 
(flHD2(2,2)  25  BOTHB)) 

?BBH  15  (TBiOS.CBDlD.CaOtS  22  STBOt) 

TBBB  15  ((HHD2(tBXDS.  I!I0BX1,2)  22  BDTRB)  HI 

(Ba92(2,nXDS.IBOSX2)  21  BOTR!!) ) 

HR!  ntiOS.  leSXTIPB  -  ITROIt 

1U2: 

5U2  fBxoa.amtxTs  >  moBt 

PL3B! 

aSPIF  (TBtDS.CHDED.CBDBO  52  STBOB)  <«ltE  PattlCBl  adTlaeElaa> 

THEB  15  (TBDi(fLBT3)  22  »SBP««2) 

TBER  TBBOS.RBOITITB  -  STBOB; 

ELSE; 

OTHEBBISB  PEBPQHa  ona_»C_tanaoTarlng_Bao«tlpa_TaEtlcal_taaolutton_adTlior7_ta3* ; 
15  (TR»DS.  JEGITITE  22  STBOB) 

THSa  PBHFQBa  poaltlTa_to_naoatlTa_raaolQtloB_adTlaoE7_coB?arBiOB; 

5125; 

EBP  negatl»8_rasoltttloB_adTlaoty_datatBtnatiOB; 


BPSOIOTIOB  IDTXSOBIBS  BTaiOXTXOB  BOOTXBt  LOR>lBTBl  lOQXC 


13-F145 


PBOCBSS  non_«ode_C_tesolotloB_t«a_and_proxi«i^y_coB pari sons; 

<Tbe  doalno  object  ic  does  not  baae  node  C  data.  Only  the  horizontal  range 
and  tan  are  checked  for  violating  thresholds  to  deteraine  if  a  donino 
conflict  is  predicted. > 

IF  ( (cnrrent  range  ^  Inaediate  range  threshold)  ^ 

(zero  U  horizontal  tan  u;  horizontal  tan  threshold)) 

THEll  SBT  doaino  resolntion  advisory  flag: 

BISB; 

B!ID  non_aoda_C_resolutlon_taa_and_proziBlty_coa  pari  sons; 


BBSOIOTIOB  IDVISORIBS  BThLOaTlOB  BODTIBB  HIGH-t.EVBt  LOGIC  - 


13-P1*6 


P1I0C8S8  noB_to4«_C_t*solatloa_taa_«nd _prozlalty_coapBEiaoBa 


X£  ((D!(kaoe2  u  Diicao2)  fll  ((O  U  otb)  iu  «>*>  12  oKaoH))) 
Tail  DcaoPiG  ■  fraoi; 

022: 

cap  Boa_aoda_C_raaolatloa_tBn_Bad_pEoilalty_coBpBriaoBa: 


PROCtss  OD«_kC_aan«aT«riiig_n«gatiT«_v«rtical_r*solatlon_adTlsor7_^«st ; 

<Deteralne  If  a  nagatlaa  vartical  raaoXatlon  aavisoty  is  accaptabl*  for 
resolatlon  whan  only  ona  KC  is  aananvarad.  If  the  posltlsa  sense  of 
the  aaDensar  is  away  froa  the  anaaneovared  IC,  the  unaaneavered  iC  does 
not  have  a  dangarons  vertical  velocity  and  the  projected  separation  for 
the  positive  sense  of  the  advisory  is  greater  than  the  vertical 
positive/negativa  advisory  threshold,  then  the  negative  sense  of  the 
vertical  advisory  is  accaptable.> 

IP  (resolution  advisory  is  CURB  4HD 

aaneavered  AC  is  lover  than  nnaaneuvered  AC) 

THBH!  <"don't  descend"  von't  do> 

PLSflF  (resolatlon  advisory  is  DBSCBID  AHD 

aaneavered  AC  is  higher  than  annaneavered  AC) 

THBR; 

BtSBIP  (annaneavered  AC  is  converging  at  a  high  rate) 

TBBti!  <negative  daageroas> 

ELSBIP  (the  vertical  aiss  distance  for  aaneavered  AC  nodeled  as  responding 
to  the  positive  vertical  resolatlon  advisory 
negative  vertical  resolatlon  advisory  separation  threshold) 

THgl>; 

OTHBRBISB  SBT  flag  in  RADS  indicating  negative  resolatlon  advisories  sufficient; 

BHD  one_AC_naneavering_negative_vertical_re8olation_advlsory_test; 


RBSOIDTIOR  AOTtSORIBS  STAIDATXOR  ROOTIRB  RIGR-LBTBL  LOGIC 


13-P1h8 


PMCtSS  on*_lC_i«n*a*«ring_n«gatl»«_T«r*tcal_r*solatlon_aaTisory_test; 

<Por  this  procass  only,  tClDl  Is  tha  aaneavaring  1C  and 
acZ02  is  tbs  non-aanaiiraring  AO 

U  ((raiDS. T  la  ici)  412  <acidi.z  icid2.z)) 
lUl:  <"don't  dascend"  won’t  do> 

BISZIP  ((TIAOS.T  22  SDKS)  i£2  (dCIDt.Z  £2  1CI02.Z)) 

ISIS: 

ELSBIF  (1CID2.Z0  SI  “iOTa) 

’•HBy;  <nagatiTa  dangecoas> 

BISBIB  (TB0A(T8ADS- IWDBXl)  iT  ASBP**2) 

1251; 

0THBB8ISB  TB AOS. HEGATITE  »  STBOE; 

BUD  ona_AC_aanaowaring_nagatiTa^»ertlcal_resolntion_ad»isory_test ; 


IBSOIOTIO*  AOflSOBIES  ETALOATIOB  BOOTIBB  lOW-tBTBL  LOGIC 


t3-P1«9 


PROCESS  otliet_soatces_cesoltitlaa_a<! visor7_det«riination ; 

<tf  the  subject  1C  Is  saaeovered  in  the  carreat  conflict  and  la  Involved 
in  sore  than  one  conflict  pair,  then  check  If  the  tc  is  receiving 
tesolntion  advisories  froa  another  ITUS  site  or  BCIS.  Save  the  effective 
horizontal  and  vertical  resolntlon  advisories  (If  any)  fros  the  other 
soarces. > 

CIBIB  tesporarT  values  of  resolntlon  advisories  froa  other  soarces; 

Get  nett  1C  of  subject  pair: 

RIITIP  (done  both  1C) ; 

U.  (  (this  1C  is  receiving  resolution  advisories  froa  aore  than  one 
ITIBS  source  or  fros  BClS)  UP 
(this  1C  is  aaneuvered  in  the  current  conflict)) 

TflES  LOOP; 

Get  the  next  pair  record  for  this  conflict  table: 

Eli  TIP  (no  sore  pair  records) : 

IP  (the  resolution  advisories  in  this  pair  record  are  froa 
BCls  os  froa  a  non-connected  ITlBS  site) 

THBB  save  the  resolution  advisories  froa  this  source; 
gl3B; 

BBDtOOP; 

EI^; 

BHO  other_soarcos_re8olution_advtsory_deteralnation; 


BBSOLaTIOR  IDTISOBIBS  BTIIOITIOB  B0DT1R8  BIOB-IBVBL  LOGIC 


13-HSO 


PHOCBSS  other_soarces_r«solution_ad»lsory_4eter«ination ; 

OSHBI.S1  •  •HOI.LBBS; 

OSHHIIH2  •  SBOtLBES; 

OSTBUIII  »  SBOtlBBS; 

OSVB1S2  =  SSntLBES: 


LSS£-. 

Set  neft  AC  of  sobject  pair; 

BTITIP  (done  both  AC) ; 

iP  ( (ACID.  CTE.  NCOS  1)  4HD  (BSPHD  Efl  STBOE)  ) 

TaSB  lOOP: 

Oat  next  pair  record  for  this  conflict  table; 

EXITIP  (no  more  pair  records)  ; 

JP  ((TPBEC.ATSID  SBCAS)  22 

(TPBEC. ATSID  B2  non-connected  site)) 

THEM  IP  (ACID.CTE  52  TPHBC.aCl.PAC) 

THBH  OSHBAB  »  EPPHB A (OSHBAN, TPBEC. ac. PHB AS) ; 
OSTBAB  =  EPPPBA(OSVHAH, TPBEC. ac.  PVBAB)  ; 

5115 : 

5121225: 

ELSE; 

5121225; 

EBP  othet_sonrces_reaolatioB_ad»isory_dotereiaation; 


BBSOtPTIOB  ADTTSOfilES  ETALOATIOB  BOPTIBE  LOB-LEVEL  LOGIC 


13-P151 


PIlOCt$S  pair_r«cora_ch«clc_for_e*lstlng_potential_do«ino_conflict_list; 

<Ch«clt  thro  othar  pair  records  that  the  subject  he  is  in 
to  deterslne  if  a  list  of  potential  doalno  conflict  1C 
has  been  deter slned  for  this  1C  on  this  current  cycle, > 


LOOP: 

Get  next  pair  record  associated  with  this  conflict  table; 
gflTIF  (no  lore  pair  records  oj  potential  donino  conflict  list  already  found)  ; 

IP  (this  pair  record  not  the  subject  pair  record) 

TBgB  IP  (the  subject  1C  is  in  this  pair  record  IMP  a  list  of  potential 
donino  conflict  1C  exists  in  the  pair  record) 

THBW  IP  (the  resolution  advisories  for  the  current  conflict 
are  a  subset  of  those  used  for  the  potential 
doaino  conflict  list  created  for  the  other 
conflict) 

TdBP  PgHPOBH  potential_donino_conf lict_list_copy ; 


ELSg; 


BISB; 


gPOtOOPi 


EBP  pair_record_check_for_exiating_potential_donino_conflict_list ; 


BESOtOTIOB  IDTTSOatBd  STILPITIOB  POOTIHE  HIGH-LETEl  LOGIC 


13-P152 


AO-Ai04  148  MITRE  CORP  MCLEAN  VA  METREK  OlV 

AUTOMATIC  TRAFf-IC  ADVISORY  AND  RE'sOLUTION  SERVlCF  (ATABQi  *i  rno 

u«c.«s.p..0  ^ 


PBOCBSS  pair _recota_ch«ck_£ot_**istlBg_pot«ntial_do«lno_cooflict_ list; 

<Checl(  thro  other  pair  records  that  the  sabject  KC  is  in 
to  detersine  if  a  list  of  poteatial  doaiso  conflict  hC 
has  been  deter sined  for  this  hC  on  this  entreat  cycle. > 


LOOP; 

Set  nest  pair  record  associated  slth  this  conflict  table: 
gllTIP  (no  sore  pair  records  potential  doaino  conflict  list  already  fonndf  ; 
U  (TPRBC  IS  PBEC) 

THgR  IS  (((TP8BC-ac1.PlC.lCID  Sfl  ICIO)  21 

(TPBBC.  ac2.PlC.lCI0  $2  iCID) )  IHD 

(pointer  to  list  of  potential  deiino  conflict  1C 

for  anb-^ect  ic  in  this  PB  is  not  nail)) 

THBB  IS  (PBEC- IClO.CBOPt  is  a  snbsst  of  TPBEC. ac. CSOFl) 

TBEB  PBaPOBB  potBetial_doalno_conf lict_list_copy ; 
ELSE; 

Ills; 

ELSE; 

5121222; 

EBP  pair_tecord_c)ieck_for_exlsting_potential_doeino_confllct_list ; 


BESOLOTloa  1DTIS0B1E8  BTILOITIOR  BOOTIRB  lOR-LETBl  LOOIC 


13-P153 


PHOCBSS  po8itiT*_to_n«gatlT«_t*«olatlon_«iTl«or y_conT«E«lon ; 

<Th«  'nagatlv*  safflcas'  flag  Is  sst  for  a  rssolation  adrisorf  sat.  Coavart 
tha  positive  resolution  advisories  to  nagativa  rssolation  advisories  in 
this  BIDS.  Only  single  disansion  BtDS  ara  chaekad  for  nagativa. > 

Convert  horizontal  or  vertical  resolution  advisories  to  thair  nagativas: 

BHD  posit ive_to_negativa_taaolutioii_advl8oty_c0Bvar Sion; 


-  BBSOtOTlOB  IDTXSOBXES  BthlOkTXOR  BOOTXHB  BXOH-tBTBt  tOOXC  - 


13-P15S 


PKOCBSS  poaltt»«_to_negatl»«_r«801tttloa_ad*lsoty_coii»«r8ioB; 

12  <TB»DS.aO»I2  sa  STBOB) 

THBB  II  (MHOS.  HI  12  *Tl.) 

THBB  TBtOS.BI  »  ,$t»TB; 

BLSBIB.  (TBBDS.HI  S2  ***> 

THBB  TB4DS.H1  «  SOTt: 

OTHBHnSg; 

12  (TBios.aa  sfi 

THBB  TSil)S.H2  »  BOTB; 

BtSBIP  (TB*C3.H2  22 

"HBB  (TBB0S.H2  «  SHTt; 

aiasmss: 

BtSE  12  (Tt»OS.  T1  22 

THBB  ttWS.TI  -  SDOBS; 

BISBIB  (TBIDS.TI  22  »0*S) 

THBB  TSBOS.BI  ■  IBCl: 

2TBMIIS2; 

II  (TB»DS,B2  22 

THBB  TH1DS.T2  ■  BOOBS; 

BtSBir  (THBDS.T2  22  *D8S) 

THBB  TBB03.T2  ■  BOCl; 

2X2222122: 

BID  po8ltiT«_^o_D8gatlT8_r88oXattoo_aaTi8oty_con*ar8ion; 


BBSOIOTIOB  BDBISOBIBS  HTBtOBTIOB  BOOTIBB  lOB-lBTBI.  LOGIC 


13-P155 


PTOCB8S  pot«Btl«I_doilno_eonfllet_Il*t_eopT; 

<It  h«a  bMD  d*t«ralB«d  that  th«  saa«  list  of  potsotlal  doslso  conflict  hC  saf 
b«  asad  for  this  sobjoct  ic  la  tha  earcaat  coaflict  pair  aa  aas  aaad  for  tba 
snbjact  hC  la  aaothac  coaflict  pair  pcocassad  this  scaa.  This  coatiae  aakas  a 
copy  of  a  potaatial  doalao  conflict  list,  claariag  tha  valnas  of  ancoanter  ataa 
typa,  aultlpllcity  and  tha  casolatioa  adsisorf  conflict  statns  rarlablas 
in  tha  eoptad  list.> 


tOOP; 

Sat  nart  potaatial  doalno  coaflict  polatac  fcoa  pcarions  pair  racocd; 
BllTlP  (ao  aoca  potantlal  doaiao  conflict  aatrias)  ; 

t»  (hC  in  potential  doalao  conflict  list  antty  12 
other  snbjact  iC  of  enrrant  pair) 

THBli  PfPQBB  potaBtial_dontao_coaflict_list_antry_addition j 

Copy  state  vaetoc  pointer  froa  aslstiag  POC  list  entry  to  nes 
Potaatial  Doalao  Coaflict  list  entry; 

Ctfll  aacoantar  ataa  type  and  anltlpllclty; 

B1S8; 

ZMkOSli 

g»D  potaBtial_doBlno_coBflict_llot_copy; 


-  sisoigtxoa  adtisoiibs  eTtiubTZoa  aooTiis  biqb-letbl  logic 


13-P1S6 


PBOCtSS  potent lal_doiiiio_conClict_llst_copy; 


LOO?; 

Set  next  potential  donlno  conflict  pointer  fron  preTions  pair  record 
EIITIP  (no  nore  potential  donlno  conflict  entries)  ; 

u  (T?DC_L15T.I!ITRIC.  P»C.»CID  Other  »C  of  current  subject  pair) 
TH8B  HBfOBH  poteatial_doalno_conf lict_list_entry_addition; 
PDC_LIST.iaTthC  -  TPOC^tlST.imiC; 

POC.LIST.CTiT  ■  *0»»T; 

POC_tIST.aOlT  ■  0; 

spEiaae; 

ESP  poten t ia l_don ino_c onf lict_li at_copT ; 


—  SEsoiimoa  tDrisoiiss  cruomot  pootipb  iof-LB?ei  looxc  - 


PROCESS  poteD*ial_dOBlno_conflict_llst_creatloa; 

<Thls  process  deterslnes  a  list  of  potential  doslno  conflict  kC  which  are 
within  the  Doslno  Coarse  Screen  search  Units  of  the  subject  AC.> 

IF  (this  subject  1C  is  in  anj  other  conflict  pairs) 

T8BR  PBRFOHB  pair_reeord_check_for_existlng_potential_doaino_conf llct_list ; 
ELSE; 


IF  (list  of  potential  doslno  conflict  1C  snst  be  detersined) 

TREE  PERFORM  doaino_coarse_screen ; 

ELSE;  <llst  of  potential  dosino  conflict  1C  obtained 

.fros  another  pair  record> 

BMP  potential_dosino_confllct_list_croation; 


-  RESOLOTIOH  IDTISORXES  ETtlDlTIOM  ROOTIRE  BIOH-tBTBl  LOGIC 


13-Pio8 


Ptoctss  pot«o'tial_aoilno_coBfllct_llst_cr«atioB 


II  (ICID.CTB.PCOP  21  1) 

THBl  PBBPOPg  palr_tacora_chaek_for_«*iatlBg_potaBtial_doaino_coBfiict_liat ; 

IISI: 

II  (PSec.ac.IITP  IS  »Otl) 

THtl  PgHPQHH  doalBO_eoaraa_act««a; 

mi;  <llat  of  potaotlal  doatoo  coBfXict  kC  obtaiaad 

froa  aaothar  pair  racord> 

BHD  po'teBtial_doalno_coaf lict._iiat_craa*ioa; 


IBSOtOTIOR  iOVISOIXBS  STRLaiTIO*  BODTIRB  lOf-LBTBL  .lOOIC 


t3-P159 


?TOCtSS  pot«ntial_doilno_coi»fllct_liat_*attT_*4ditioB; 


<kdd  an  aatry  to  tha  Potaotlal  Doaino  Conflict  List.> 


Link  in  a  na«  potential  doaino  conflict  list  antr?  to  the  current  Potential 
Ooalno  Conflict  List; 


MP  poteBtial_doBino_conf llct_list_eBtry_addition; 


PBSOLPTIOa  lOTISOlIES  BTKlOtTIOl  ROOTIBB  HieH-LBTfL  LOGIC 


13-P160 


I 


PHOCBSS  po**ntial_ao«ino_coiifllct_ll8t_*iitry_aadltlo«i; 

Liak  in  a  naa  potantlal  doalao  conflict  list  antry  to  tha  currant  Potantial 
Doaino  Conflict  list; 

tup  potantial_aonino_conf lict_liat_antrT_aaaition; 


PfSOtPTIOS  tDTZSORIBS  STKtDITIOR  BOOTIRB  lOI-tBTBl  tOOlC 

13-P161 


PHOCBSS  potential_resolution_aaTisory_s'tatns_»«riabl«_a«t«tilnation ; 

<Thls  process  sets  the  potential  resolatlon  advisory  status  variables, 
vhich  indicate  for  which  resolntion  advisories  the  doaino  coarse 
screen  search  snst  account. > 

CIJAB  potential  resolution  advisory  doaino  status  variables; 
lOOP: 

Set  next  resolution  advisory  pair  froa  the  BADS; 

(no  potential  resolution  advisory  sots  reaain)  ; 

((this  potential  resolntion  advisory  sets'  high-order  features  value  is 
tied  for  Baxlaoa  value)  ABD 
(all  absolute  features  are  set)) 

TBEB  SfT  appropriate  potential  resolution  advisory  doaino  status 
variables; 

5XSe; 

VHDLOOP! 

END  poten tial_resolut ion^ad visoty_status_variable_det er Bination; 


9ESOLOTTOH  ADVISORIES  BTALOATIOH  ROOTIRE  RIGR-LEVEt.  LOGIC 


PBOCtSS  pot*ntlal_r*aolatlon_aa»i3oty_statas_»ari«ibl«_det6riination; 

SCT  po^antlal  BK  doalno  status  variables  to  tROPBX; 

LOOP! 

Set  nest  Rl  pair  fros  the  BIDS; 

BIITIP  (no  potential  Bt  sets  renain)  : 

IP  ((this  potential  BX  sets'  high-order  features  value  is 

tied  for  aazlBUB  value)  XBP  (all  absolute  features  are  set)) 
THBB  SIT  appropriate  potential  BX  doelno  status  variable  to  SDOHIP; 

SltSS: 

BBPLOQP: 

PBD  potontlal_resolution_advlsory_status_varlable_deterBinatloB; 


BBSOlOTtOir  XDTISOBIBS  BTXLOXTIOII  BOOTIBB  1.01t-lBT!L  LOGIC 
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PB0C8SS  r«latiT«_featur«s_eTalaation; 


<^hese  features  are  called  relative,  because  their  functioD  Is  to  order  the  sot 
of  potential  resolution  advisories  relative  to  each  other.  It  is  not  necessary 
for  any  of  these  features  to  be  set  for  the  potential  resolution  advisory  that 
Is  nltisately  selected  to  resolve  the  conflict. > 

<ab80lute  features  are  flrst> 

PBBFOHH  featore_PS5P_GB_SBPl; 

If  (RhBB  not  called  froi  Conflict  Besolntlon  Data  Task) 

THBII  PBBFOBH  featnte_rolnforce_res_adv_fton_non_connectod_slte_or_BC»S ; 
BLSB: 

PBPFOBfl  feature_terrain_or_obstacla_alert; 

<OoBlna  features  are  here.> 

PBBFOHa  feature_aircraft_f ar_froB_radat; 

PBBFOBH  foature_negati ve_rasol ntion_ad visor les^sof flee; 

PBBFOBH  feat ure_nagat ive_re3olotion_advisories_do_not_reverse_nanenver ; 

PBBFOBH  tea  ture_f ast_unianeuvered_3lo*_saBeuvered; 

PBBFOBH  f eat ure_ontaneuvered_»ith_large_vertical_rate; 

PBBPOBn  feature_no_level_off_tiio_for_verticals; 

PBBFOBH  f eat ure_non_respon sa_to_ posit ive_resolutlon_ad visor ies_detected ; 

PBBFOBH  feature_a ircraft_on_f inal_approach; 

PBBFOBH  feature_in it lal_re3olution_advisory_selection ; 

PBBFOBH  feature_PSBP_GF_SEP2; 

PBBFOBH  foatare_coepatiblo_vlth_tnrn; 

PBBFOBH  featare_blg_vertlcal_aiss_distance; 

PBBFOBH  feature_big_horizontal_eiss_dlstance; 

PBBFOBH  saie_veight_calculations;  <give  big_THD  and  big_BHD  the  sane  welght> 

IF  (BIBB  not  called  fros  Conflict  Besolntlon  Data  Task) 

TBBB  PBBFOBH  f eatare_reinforces_prior_rosolnt ion_advisorles; 

BLSB; 

PBBFOBH  feature_speed_check; 

PBBPOEH  feature_rainforces_turn ; 

<tie-broaking  feature  is  last> 

BMP  rolatlvo_featnros_evaluatlon; 

-  SBSOIOTIOH  IDVISOBIBS  BTktDhTIOH  BOOTIHB  HIGH-IBTBL  LOGIC  - — - 


13-Pi6n 


PgQCgSS  ralatlT«_f«atDr*s_«valaatloii; 

<Tliase  faataraa  ar*  called  ralatlva,  bacaaa*  thalt  fOBCtloa  la  to  otdar  tha  sat 
of  potential  Pis  ralatiaa  to  each  other.  It  la  not  aacaasary  for  any  of  these 
faatnres  to  bo  sat  for  the  potaatial  Rh  that  is  salaetad  for  rasolatloa.> 

<absolata  faatnras  are  flrst> 

PBRroiH  faatiira_PSBP_0B_SBP1; 
n  (BRRCkP  UJ  STBOB) 

•^HBR  PBHPORH  taatnra_ratnforca_raa_adT_froB_Boa_connactad_sita_or_BCkS ; 

Bill; 

Eggfgia  eaatnra_tarraln.  .or_obatacla_alart; 

<Doaino  foatnres  are  hera.> 

PBRrOBB  faatare_alrcraft_far_froa_radar: 

PBBPOHH  faatata_nagatlTa_tasolatlon_adTl8orlas_snf flea: 

PBBFO”!l  featara_nagatlTa_resolatlon_adrlsoria8_do_not_rasarsa^BaBaavar; 

?B?.?OBB  faatare_fast_anaanaavarad_sloa_aaoaaTarad: 

PBHBOBB  featuca_ansanauTarad^»lth_larga_*artlcal_tata; 

PBPrOBB  featara_no_la»al_off_tiaa_fot_»artlcals; 

PBBBORB  featuta_non_rasponsa_to_poaiti»a_rasolution_ad»i8orla8_datactad; 

PBBBOBB  featura_aircraft_on_final_appranch; 

PBBfOBB  featnra_initlal_rasolation_adslsory_salection; 

PBBBOBB  faatare_PSBP_SE_SBP2; 

PBBfOBB  faatnra_coapatibla_slth_tnrn; 

PBBfOBB  faatara_blg_Tartlcal_alS8_dl8tanca; 

PBBfOBB  faatQra_blg_horlzontal_sls8_distanca; 

PBBfOBB  saaa_nalght_calcqlatlons: 
ir  (BRRCIP  la  BTBOB) 

THBH  PBBfOBB  foatara.relnf orcos.prlor.rasolut lon_adTlsorlo8; 

BISB: 

PBBPQBB  fantara_8paed_chack; 

PBBfOBB  featare_rainforcas_tarn; 

<tla-broaking  feature  la  laat> 

2U  ralatlfa_foatnres_aTalaatlon; 

-  BBSOtOTIOB  kDfISOBIBS  BTtlBkTXOB  BOOTIBB  lOf-tBTBl  tOOIC  - 


13-P165 


p«ocias  raaolatioB.adTlsoty.coapatlblllty.Pith.Mlatinf.eovflieta; 

<Zf  BO  caaolBtloB  advisory  aats  hava  all  absolata  faataraa  sat  aftar 
avalaatlog  tha  tvo-ic  daflnltioB  of  tha  taatorasr  avalaata  tba  aalti-lC 
daflBltloB  of  tha  BaBaavatad.aBaaBaovatad  eoBfliet  faatBra.> 


IQQPi 

Oat  Bast  potaBtial  raaolBtlOB  advisory  satst 
an  TIP  (BO  Bora  potaatlal  raaolotloa  adviaorlaa  aata) : 

(all  absolata  faataraa  othar  thas  Baaaovarad.aBaaBaavarad  ara  sat) 
THBl  PlBPOia  faatara_BaBaavarad_aBaaBaavarad_coBflict_Baltt_tC_ 

daflBitiOB 

BlSf! 

IT  (all  absolata  faataras  sat) 

THM  -iBeraaant  coaBtar  of  BhOS  with  all  absolata  faatoras— sat; 

Btae; 

smm: 

BBD  rasolatloB_advisory.coapatlbiltty.alth_azlBtiB9_eoBflicts; 


-  HBSOIOTIOI  IDTISOBXES  BTBtOBTlOB  BOOTIBB  IIIOH-tBTBt  tOOIC  - — 


13>P1S6 


PBOCBSS  r*sola*lon_ailrlsorr_co«p«tibHlty_¥ith_«zlstlBg_confllct»; 

LOOP: 

S«t  oazt  potential  SZ  sets; 

ElITif  (no  lore  potential  His  sets)  ; 

H  ((THIOS.HEITBITS  (1)  JQ  STHOl)  JJ15  (THIOS.  PtlTBITS  (2)  fifl  ITHOB) ) 

HD  (TH1DS.?81TBITS(3)  ^  SPllSB) ) 

THBB  PBRBOHH  Ceatara_eaneaTeted_anaanenTerea_conf llet_enlti_ic_ 

definition: 

flSB: 

1*  ((•?HlDS.fBlTBITS(1)  Jfl  STHOB)  120  (THIDS.PBITBITS (2)  BjJ  ITHOB) 

IBP  (THIDS.PBITBITS (3)  Jfl  STHOB)) 

THEH  HPHllBS  »  HPBH3S  ♦  1; 

BISE; 

PHDIOOP; 

EHP  reaolution_ad»isorT_coepatibillty_»ith^ezisting_confllots; 


HBSOLOTIOH  10TI30RIBS  BTIIOITIOI  HOOTIHB  lOB-tBTBL  lOOlC  - 
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PBOCBaa  ■«aa_««igbt_eaXealatloBa; 

<Th«  affact  of  thla  procaaa  la  to  glva  *larga  hotlzontal  alas  dlttanca'  and 
' latga  aartlcal  alaa  dlatanca*  tha  saaa  «alght.> 


LOOP; 


Gat  tha  naat  IhDS; 

BIITIP  (no  aota  ttOS) : 

U  aartleal  alaa  dlatanca  faatora  aat) 

THyi  IP  (latga  horizontal  alaa  dlatanca  faatara  not  aat) 

THBl  8BP  latga  horizontal  alaa  dlatanca  faatnta; 

kdd  thla  faatara* a  vatght  to  tha  bids  total  aalne; 

BLSB; 

BtsB  IP  (latga  horizontal  alaa  dlatanca  faatara  la  aat) 

THBB  SBT  latga  aartlcal  niaa  dlatanca  faatara; 

kdd  thla  faatara'a  aaigbt  to  thla  BkDS  total  Taloe: 


fSDLOOf; 


?»()  aaae_«alght_calcalatlona: 


BBSOIOTZOB  kOTZSOBZBS  BPktOkTZOB  lODTZBB  BZGH-lBrBL  LOGIC 


13-H6B 


PROCtSS  sa««_»«i9ht_calciiXatioBS 


LOOP; 

Get  the  next  RhOS; 

PIITIP  (no  tore  RADS)  ; 

IP  (rRADS.PeATBlTS(20)  ifl  STHOR) 

TBRit  IP  (TRADS-PB1TBITS(21)  -  SPALSB; 

THRB  THAOS.  PBITBITS  (21)  •  STROB; 

TRADS.TAIOB  •  THAOS.  PAIOB  *■  BIGHHGT; 

ELSB; 

BLSB  U  (THAOS. PBATB1T3  (21)  JQ  STROB) 

THBH  TRA0S.PtATBITS(20)  -  STROB; 

TRAOS.TALOB  -  THAOS. SALOB  ♦  BIOSHGT; 


BSD  saBe_»elgh*._calcalatlons; 


RBSOIOTIOS  AOTlSOtIBS  BTAIOATIOH  HOOTIRB  LOW-LBTBl  LOGIC 
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i  ?B«?ssas  tle_brMkaE_faatar«8_««aIiiatioa; 

i 

<This  procass  Is  parfotaad  vhanaver  t«o  or  lore  potaotlal  rasolutioa  adTlsory 
sats  ara  found  to  ba  aqnal  In  valna  aftar  the  Eelatlre  fcatares  have  bean 
evaluated.  This  process  cosparas  predicted  separation  values  to  select  a 
single  resolution  advisory  set  as  the  bast.> 

IT  (count  of  saxlsna-value  resolution  advisories  £2  1) 

THtW  ir  (negative  suffices  for  sazisns- value  resolution  advisories) 

Tqgs  PBETOBH  featnre_biggest_separation_f or_negati ves; 
eiSE  PEBPOBH  featare_biggest_separation_for_positives; 

EISE;  <  no  tie  > 

EBP  tie_brealter_features_evaluation; 


- - - —  BBSOIOTIOB  iPyiSORIES  ETAIOBTIOB  BOOTIBB  HICH-LETEl  lOOIC 
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PROCBSS  *:  ie_btea lc«r_f«at ar«8_*Tal  nation ; 


I?  (HORPSK  SI  1) 

THBR  IP  (S4DSPTS.K61T1TB  Jfl  ITROB) 

THBR  PBRPORa  foatota_blggont_»nparatiOB_for_nogntl*an{ 
BtSB  PBRPQBH  faatata_blgg«nt_««paratlOB_for_po*ltlra*t 

BtSB;  <  BO  tin  > 

SRP  ti«_brBalt«r_feataroa_OTal nation; 

I 

I 


I 


PHOCtSS'  t«o_kC_hoElzoiital_a«ii«aT«t«d.aBMa«aT*r«d_eon£llct^a«t«ralB«tlon; 

<If  a  aanaoTatad  dC  la  th«  aabjact  pale  la  aaaanaaparad  la  aaothar  pair 
that  is  balag  raaolvad  aalag  a  horlaoatal  raaolatioa  adTlaory,  tbaa 
this  RIDS  aay  aot  ba  aaad  to  raaolaa  thla  eoa<lict.> 

LOOP; 

Sat  oast  pair  racord  aaaodatad  with  thia  coafllct  tabla; 

BIITIP  (ao  aota  pair  racorda) ; 

IP  (aabjact  iC  ia  thia  pair  racord  ilD  thia  ia  aot  tha  aabjact  pair  racord) 
THBH  IP' (aabjact  1C  haa  ao  horixoatal  raaolatioa  adaiaory  aad  othar 
1C  haa  a  horixoatal  raaolatioa  adaiaory) 

THBl  CLBIR  BaaaBaarad_aBaaaaaaarad  coaflict  foatare; 

BLSB; 

BISB! 

BRDtOOP; 


IBP  t«o_ic_horixoBtal_aaBaaaarad_aaaaBaaaarad_eoaflict_dataralDatioB; 


IBSOtOTXOI  IDTISOBIES  ETltDlTIOR  tOOTXIB  BZOB-LBaBl  LOGIC  - 


13-Ha2 


process  <:wo_kC_horlsontal_MB«aT«r«d_ana«Ma««r«d_eonfllct_d«t«rBlDatloii: 

LOOP; 

Sat  oazt  pair  racord  asaodatad  vttk  tkia  eoafllct  tabla: 
muL  (no  aora  pair  racorda)  : 

U  ((tciD  TPtec.aci.PkC.  aClD)  SI  (kcio  ZQ  TPl!C.ac2.  PkC.tCID) 

klD  (TPIR  U  tItCt) 

Till  22  (TPlK.PtC.IUI  IS  tMtIS) 

till  T1kOS.PMTlXTS(3)  -  tnut; 

nil: 

BtSt; 

BSDLQQP; 

BSP  tiio_»C_horl'ioi>tal_BananTatad_oBaaBaa»atad_coBfllct_datataiBatlon: 


ReSOLOTIOI  lOflSORIBS  BTILOITZOII  KOOTZIIB  LOW-L8TBL  lOSZC 


13-P173 


uasua  t*o_lC_r«solatlM_lo9lc_v«rtlcal_c««eliitloa_ad¥i8ocles_  select  Ion; 

<Thl8  Is  the  'eight  second  cole*  desctibed  In  the  test.  This  logic 
selects  opposite  sense  vertical  cesolntion  advisoties  for  each  iC.> 

XC  (niBt  called  fron  Conflict  Resolntion  Data  Task) 

<a  pair  record  nap  not  exist  if  called  fron  Conflict  Resolntion  Data  Task> 
TiBf  project  altltnde  of  each  hC  ahead  eight  (8)  seconds; 

IB  (projected  altitnde  of  first  kc  ££  projected  altitnda  of  second  kC) 
TBBB  vertical  resolntion  advisor;  for  first  kc  is  clinb; 

Vertical  resolntion  advisor;  for  second  kC  is  Descend; 

BL8B  vertical  resolntion  advisor;  for  second  kC  is  Clinb; 

Vertical  resolntion  advisor;  for  first  kC  is  Descend; 

BtSB  IP  (a  vertical  resolntion  advisor;  is  in  the  pair  record) 

TBBB  save  the  vertical  resolntion  advisories  in  the  pair  record 
as  the  selected  vertical  resolution  advisories; 

X£  (either  kC  does  not  have  a  vert  res  adv) 

TBBB  3BT  Vert  res  adv  tor  that  kC  to  vert  res  adv 
opposite  to  that  of  other  kC; 

B^B^; 

BL8B  project  altitnde  of  each  kC  ahead  eight  seconds; 

XI  (altitnde  of  first  kC  SZ 

projected  altitnde  of  second  kC) 

TBBB  vertical  resolution  advisor;  for  first  kC  is 
clinb; 

Vertical  resolution  advisor;  for  second  kC  is 
descend ; 

vertical  resolntion  advisor;  for  first  kC  is 
descend; 

Vertical  resolntion  advisor;  for  second  kC  is 
clinb; 

BRD  tno-_kC_reaolntion_logic_vsrtieal_resolation_BdTisorles_selection; 


- - -  RBSOLOTZOB  kOVZSORIBS  BVklOhTZOR  ROOTIHB  HIQB-LBVBL  tOOIC 
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PR0CBS5  ♦iro_»C_r*sola'tion_logic_T*r'tical_r«solation_adTisorios_selac*ion; 

U  (HBSCIP  JjJ  SPHLSB) 

THeW  Z8SBC1  »  dCIDl.Z  ♦  BCID1.ZD  •  TTROIB; 

Z8SBC2  »  IkCIDZ.Z  ♦  IkCI82.Z0  •  TTS81B; 

U  (Z8SBC1  2J  Z8SBC2) 

THBH  TBBT811  »  fCL; 

TBHTP12  -  SOBS; 

BLSB  TEHTH12  «  ICt; 

VEPTBAl  -  *DBS; 

BtSB  If  ((PPBC,  ad.PVaAH  Bfl  JHOtLPBS)  Of  (PPEC.  acl .  PVH»  M  Bfl  JSOHBS)  Of 

(PREC,ac2.P7BAH  Bfl  SPOLLBBS)  Of  (PBBC. ac2. PVBAS  Bfl  SBOBES) ) 
THBH  TBPTBA1  =  PR BC. acl . PTB AB; 

7BRTBA2  »  PREC.ac2.P7BAII; 

If  (TEPTBA1  ffl  SHORES) 

THBH  7EBTRA1  «  opposite  »ertical  BA  to  V3BTHA2J 
ELSE  If  (7EHTBA2  BQ  SHORES) 

THBH  TSRTBA2  ■  opposite  Tettical  BA  to 
TBRTHAI; 

BLSB; 

BLSB  Z8SBC1  «  ACID1.Z  ♦  ACID1.ZD  •  TYPOLB; 

Z8SEC2  »  ACID2.Z  ♦  1CID2.ZD  *  TTR8LB; 

If  (Z8SBC1  2f  Z8SBC2) 

THBH  TEBTPn  =•  SCI; 

TEBTP12  «  SOBS; 

BLSB  TEHTRA1  «  SOBS; 

TEBTBA2  -  SCL; 


BHO  two_AC_re8olatioii_Logic_»er*.lcaL_resoltitlon_adTisories_se lection; 


RBSOUrtlOH  A07IS0BIB5  BTAIOATIOH  ROOTIHE  LOt-LETBl,  LOGIC 
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PHOCBSS’  t«o^kC_T«rtlcaI_BaD«UT«r«d_aiiBao«av«r*d_cooCllct_d*tarBlnatloii; 

<If  a  aaneavared  IC  in  tha  subject  pair  is  unBanausarad  in  anothar  pair 
that  is  being  casolsad  using  a  sactical  rasolution  adrisor?,  than 
this  piOS  Bay  not  ba  usad  to  rasolaa  this  conflict. > 


LOOP; 


Sat  naxt  pair  taeotd  aasoclatad  aith  this  conflict  tabla; 

BIITIP  (no  aota  pair  records) : 

IP  (subject  iC  in  this  pair  record  i»P  this  is  not  the  subject  pair  record) 
TgEW  IP  (subject  iC  has  no  vertical  rasolution  advisory  and  other  ic 
has  a  vertical  resolution  advisory) 

TBBli  CtPiB  aanauvarad^unaanauverad  conflict  feature; 

USS; 

BtSt; 


sasiSQ?! 


tup  t vo_»C^vertical_aanauvated_uBBaneovarad_conflict_datarBinatiau; 


-  tttSOLOTZOn  1BT1S0PI83  SPAIUTXOP  lOPTIRB  HIGH-tBTBl  LOGIC 
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PROCESS  * wo_tc_Tartlcal_aaa«iiT«r*d_aniaB«aT«r*d^confllct_d*t«rBliifttloB; 


LOOP: 

Se*  Beat  pair  racord  asaoclatad  alth  this  eoBfllet  tabla; 

ElITiy  (BO  Boca  pair  tacords) ; 

XP  ((kCID  £2  TPREC.ac1.PkC.lCID)  S£  (kCID  ££  TPBBC.ae2.  PIC.  kCID) 
IHD  (TPREC  la  PRBO) 

THBR  XE  (TPRBC.TBli  £2 

TBBR  THADS.PBkTBITS(3)  »  tPlLSB; 

BtSB; 

gLSB; 

BEDIOOP; 


BSP  two_kC_Tettical_BaBao»arad_viBaaBaaTatad_coBfllct_datarBtaatioB5 


SBSOtOTIOR  kORISOllES  BRktOlTlOR  ROOTUB  lOt-lBTEl  lOOIC 
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PB0CB5S  T«rtlcal_diT*rg*nc*_logic; 

Coapute  trae  horizontal  tau; 

IP  (1C  ace  converging  vertically) 

TH81I! 

tlStlF  (relative  altitade  difference 

negative  vertical  resolution  advisory  threshold) 

THBUi 

BLSIIP  (1C  ace  diverging  horizontally) 

THBII; 

CT3BR»ISB  detersine  the  look-ahead  tiae  as  the  ainlana  of  true  tan,  and  a 
paraaeter ; 

Coapute  relative  altitade  separation  at  the  look-ahead  tiae; 
(relative  altitude  separation  22 

negative  vertical  resolution  advisory  threshold) 

TaBH  SBT  values  in  vsoi  array  for  1C  aaneuvering  vertically  to 
relative  altitude  separation  at  look-ahead  tine; 

BtSf; 


BSD  vertical_divecgence_logic; 


8BSO10T10S  IDTISORIBS  BTltOlTIOS  HOOTIHB  HIGH-LEVEL  LOGIC 


i3-pn8 


A 


P»OCgSS~  Tartieal_diT«rg«nc«_logic: 

PIT  (TH,  T21,  ni,  TTHO)  ; 

WTHO  -  8lgITBt-H»1012  /  BieaTKT. DOT; 

IE  (Btearai.TT  sj  O) 

BtSBlF  <BIB«TBT.ILT  ISVOIT) 

TSIli 

SLStir  (Tnnu  u  ») 

ISSii 

OTHBiaiSB  ?H  -  BII(TBTHO,«STt>TT)  ; 

TB1  ■  tCIDl.Z  ♦  (BCID1.BD  •  TB)  ; 
?22  ■  »CID2.2  ♦  (BCI02.ZD  •  TB)  ; 
TfBD  -  tB3(TZ2  -  TZ1)  ; 

I*  (TTBO  21  BSBP) 

TBBH  TB0K2)  ■  TTBO**2; 
TBDI(3)  ■  TTB0**2; 

BSD  T*rtical_ai»«Eg»nea_logic; 


BBSOIOTXOB  tOVISOBZBS  BTBIOBTIOB  SOOTIBB  LOB-tETEl  LOGIC 


PBOCBSS  X_llst_back«ard_loalno_s«atch: 

<';earch  backwards  (dacreaslng  X  valoas)  on  ths  X-llst  antll  the  lower  dosiao 
search  Halt  is  reached  or  there  are  no  aore  XC.  Do  not  Inclnde  state  vectors 
that  are  signposts  or  hC  that  are  carrently  In  conflict  with  the  sab']ect  hC. 
also,  don't  include  tc  In  a  final  approach  sona  if  the  subject  hC  is  also 
in  a  final  approach  zaae.> 


LOOP; 

Set  next  kC  in  direction  of  decreasing  X  on  Z-llst; 
gllTIP  (no  aore  kC  aS  *  position  of  next  hC  X  lower  Unit)  ; 

IP  ((next  AC  not  in  a  conflict  pair  with  the  subject  hC)  hllD 
(next  state  vector  is  not  a  signpost)  hHD 
(both  kC  are  not  in  a  final  approach  zone)) 

THBII  IP  (next  hC  T  position  within  T  search  Halts) 

TB81I  pgaPOPd  doaino_coarse_scteen_altitade_confHct^test; 
flSB! 

;iS8; 

imase 

PHD  X_ltst_backward_doaino_soarcb:' 


BBSOLOTION  hOTISOBIBS  BTkLOhTIOB  aODTIBB  BISH-lBTBl  LOGIC 


13-P180 


PBOCBSS’  X_list_backwara_doiino_seatch; 

1221: 

Get  naxt  kC  la  dlractlon  of  d«cr«aslnq  Z  on  Z-llst; 
fZI'^iy  (no  nor*  kC  21  X  position  of  nost  kC  ^  X  lovor  Unit)  ; 

IP  ((n«xt  kC  not  In  a  conflict  pair  nitli  tha  snbjact  kC)  kbP 
(HXTkC.SPIOPG  82  IPktSl)  kPP 
(both  kC  am  not  la  a  final  approach  conn)) 

THBP  ir  ((Tl  12  HXTkC-T)  AM  (»XTkC.  T  iS  TO)) 

TH80  PBBPOPH  donino_coarsa_scte«n_altitnda_conf lict^tast 
ELS8: 

8158; 

saaisg; 

880  I_list_back«ard_doninQ_s«arch; 


-  BBSOtOTIOf  kOTISOBIBS  BTklOkTIOP  SOOTI8E  tO»-t8TBl  LOGIC 

13-P181 

^  a-.vy.fcitr-’;- °  . -•  «  . 


PaoCBSS  I_list_ilo«ino_search; 

<Thls  procedore  perforaa  the  search  of  the  X-llst  aroond  the 
subject  hC  elthln  the  doalno  coarse  screen  search  Halts.  > 

PBBypHH  X_list_f or»atd_doalno_seatch; 

PBBPOBH  *_ll3t_backeard_dosino_search; 

BUD  X_list_doaino_s€arch; 


RBSOLtrflOB  HDXISORIBS  BThLOhTlOB  BOOT! IB  BIOR-tBTBL  lOOIC 


13-P18J 


PBOCtSS  l_l,is*_do«lno_s«arch! 


PEliyowiI  X_list_f orvar4_<lo«ino_search; 


P'tBPOP!!  X_li3t_bac)[iiard_aoaiBo_search; 


gup  I_list_doaino_s«arcl»; 


SSSOLPTIO*  ADTISOPIBS  BTALOATIOH  ROPTIHB  lOB-LBPBL  tOGIC 

13-P183 


PROCRSS  T_1  is*_(3oiiino_search_limits_calculations; 

<Calcala*-e  the  T-llst  search  liaits  by  adding  the  X-lis*-  doalno  buffer  area 
to  the  subject  hC  doalno  area.> 


Add  maxiaua  horizontal  range  to  npoer  TRY  values  of  subject 


AC  domino  area 


Subtract  Baziaua  horizontal  range  froa  lover  X  6  Y  ralues  of  subject  AC 
doaino  area; 


Add  naTiaum  vertical  range  to  upper  value  of  subjec*  AC  doaino  area; 


Subtract  aaxiaua  vertical  range  from  lover  7.  value  of  subject  AC  doaino  area 


fXD  X_list_doaino_search_liBits_calcnlations; 


RESOIOTIOH  ADTISORIBS  BTA10A*tIOa  P0DTI1IB  RIGR-LETEt  LOGIC 


13-P18R 


PaoctSS  X_ltst_'loiino_search_llii*.s_calcala*lons; 

Xtl  =  XHXX  ♦  RB»X; 

TO  =  IBM  ♦  BBM; 

TO  =  TBM  ♦  2BX; 

XL  =■  XBIB  -  BBIX; 

XL  -  TBia  -  HB»X; 

TL  •  TSIB  -  7BX; 

5H0  x_list_aoaino_saarch_liaits_calcalatioBs; 


aBSOLOTIOB  XOTISOaiBS  BTRLOaTIOB  HOOTIBB  lOB-LBYBL  LOGIC 


13-PT85 


PBOCESS  X_list_fotward_iJo»lno_search; 

<Search  forward  (iocreasiog  X  rallies)  on  the  T-list  until  the  upper  doaino 
search  liait  is  reached  or  there  are  no  aore  hC.  Do  not  include  state  rectors 
that  are  signposts  or  AC  that  are  currently  in  conflict  with  the  subject  AC. 
Also,  don't  include  AC  in  a  final  approach  zone  if  the  subject  AC  is  also 
in  a  final  approach  zone,> 

LOOP: 

Set  next  AC  in  direction  of  increasing  X  on  X-list; 

BXITIP  (no  aore  AC  (JJ  X  position  of  next  AC  5I  upper  X  liait)  : 

IP  (  AC  not  in  a  conflict  pair  uith  the  subject  AC)  ADD  (next 
(next  state  rector  is  not  a  signpost)  AMD 
(both  AC  are  not  in  a  final  approach  zone)) 

THSII  IP  (next  AC  T  position  within  I  search  Units) 

THEH  PEBPOBH  doBino_coarse_screen_altitade_conf lict^test; 
PLSE; 

ELSE: 

EBDLOOP: 

PHD  X_list_f orwatd_doBino_seatch; 


RESOLOTIOH  ADTISOBIES  STALDATXOH  BOOTIHE  BIGR-IETBL  LOGIC 


13-P186 


PBOCSSS  X_lls*_for»ar(l_ao»lno_s«arch; 


LOOP; 

Set  aext  AC  la  direction  of  increasing  X  on  X-llst; 

MITI?  (no  BOre  AC  QH  SXTAC.X  ST  XO)  ; 

IP  ((nest  AC  not  la  a  conflict  pair  Bith  the  subject  AC)  ASP 
(IXTAC.  SPIDPG  52  JPALSP)  ASO 
(both  AC  are  not  in  a  final  approach  zone)) 

THBX  15  ((XL  15  mTAC.  T)  iJ[D  (BXTAC.  T  15  TO)) 

THBW  PgBPOBH  dOBina_coarse_screeB_altitndo_coBf lict_test ; 

1155; 

I15S; 

saptoop; 

BMP  X_llst_forward_doaino_search; 


RCSOLOTIOa  ADVISOBIES  BTAIOATIOP  HOOTIRS  lOR-LETEL  LOGIC 


13-P187 


PROCf SS  X_lis*_oh ject_llC_ao«ino_buf fer_are«_calculations; 

<Calcula*e  the  aa*  distance  that  an  \C  on  the  X-llst  can 
trarel  during  the  donino  projection  interval.  This  distance 
is  based  on  the  nax  speed  of  an  hC  on  the  X-list,  an  assuned 
vertical  velocity  and  the  naxinun  detection  threshold  valnes.> 

Calculate  the  naxinua  horizontal  rangeas:  aaziaua  X-list  velocity  • 

(aodeling  delay  period  ♦  4  •  scan  tine  ♦  aaxiaua  detec*  threshold)  ♦ 
nax  iaaedlate  range  separation  threshold: 

Calculate  the  aaziana  vertical  range  as:  naxiana  vertical  velocity  ’• 

(aodeling  delay  period  ♦  4  ♦  scan  tiae  ♦  aaxiaua  detection  threshold) 

BUD  X_liat_ob ject_»C_donino_buf fer_area_calculations; 


BBSOrOTIOIl  hOTISOBIBS  BTkLOKTIOB  ROQTIIIB  HIGR-LETEL  LOGIC 


i3-pie8 


PHOCBSS  i_lls'C_ob j*ct_iic_ilo«iBo_bnff*r_»r«a_calcnl*tion«! 

<CalcaXate  th«  aax  distance  that  an  1C  on  the  X-list  can 
travel  daring  the  doalno  projection  Interval.  This  distance 
is  based  on  the  aax  spaed  of  an  1C  on  the  X-llst,  an  assnaed 
vertical  velocity  and  the  saxlnaa  detection  threshold  values. > 

5R1Z  •  ZTBl  •  (OBLIT  *  DOBSCIIS  «  STSTBH.  SCm  *  TID)  *■  PDTBL.  BCOITH  (3) 

ZaZ  •  CSCBBBN.  ZMST  •  (DBIIZ  ♦  DOBSCliS  •  SZSTBB.SCIBT  ^  TIO)  5 

EBP  X_list_object_iC_doBino_baf fer_area_calculattons; 


BESOIOTTO*  lOTISOtIBS  ETltOlTIOH  BOITTtBB  t01-lBT5l  LOGIC 


BOOT1H8  C0HPPTIlTI0»_0r_T0B!l_C01«ST»IITS 

T8  (Horizontal  Telocity  of  aircraft,  tine  intertal) 

OPT  (Turn  constants)  ; 

<  TMs  rontine  conputes  the  constants  used  to  nodel  a  turn.  > 

Conpnte  turn  rate  in  radlans/sec,  assuning  a  bank  angle  of  BhBKh; 

Conpute  turn  constants  fron  turn  rate  and  tine  InterTal; 

BHD  C0BPPTllTI0B_0P_TPB1l_C0HSTkHTS; 


RBSOlPTIOR  kPTISOBtES  ETRLPhTIOH  BOPTIHB  HIPS-LETEI  LOGIC 


13-P190 


SOPTHIg  COaP0T»TIOB_OF_TnaS_COllSTHITS 
U!  (TSO,  TIST) 

231  tsaopp  TPacoN.ac) 

m  »; 

a  .  G  •  T»a(B»aa»)  /  sq8T(»sq)  ; 

sa  -  sia  (a  •  ti»t)  ; 
ca  -  cos  (a  •  tibt)  ; 
a  =  (1  -  ca)/a: 

3  =  sa  /  a; 

ggp  C03P0TaT10a_0P_T0H»_C0BSTa»TS; 


aasoiPTioa  aoaisoaigs  gvatoaTioa  aoPTiaE  Loa-tEvsi  logic 


13-P191 


ROOTllIB  C0NTISDS_ST8»IGHT 
IN  (Projection  tite) 

IWOO*''  (X,T  coeponents  of  position  and  eelocity)  ; 

<  This  routine  projects  an  aircraft  straight  ahead  horitontaliy.  > 

Compute  nee  X,T  positional  coordinates  for  the  specified 
Telocity  and  projection  time  intersal: 

END  CONTI!HIE_STRirGHT: 


SESOtOTTOB  XOXISORIES  STXLnXTIOB  BOOTIBE  HIGH-LE7EL  LOGIC 


11-P192 


POOTIIte  COIITI!l!IE_STR»XSHT 
la  (TIHT) 

I  ROOT  (GBOOP  GEOn.hor)  : 

GBOn.t  =  GBOa.X  ♦  GBOB.ID  *  TIBT; 
GEOB.T  =  GBOB.T  ♦  GBOB.  TO  •  TIBT; 

BHD  COITIHOB_STB1IGHT; 


HBSOtOTIOB  HOTISORIBS  TTHLOITIOB  HOOTIBB  lOH-lBTBL ' LOGIC 


13-P193 


HOOTIllg  C0!l?g5figNCE_90aiZ0HT»L 

IS  (Borlzontal  positions  and  velocities  of  two  aircraft) 

OPT  (Horizontal  relative  positions  and  velocities, 

indication  of  horizontal  convergence  or  divergence) ; 

<  This  routine  detersines  horizontal  convergence.  > 

Coapute  horizontal  position  of  aircraft  2  relative  to  aircraft  1; 

Coapute  horizontal  velocity  of  aircraft  2  relative  to  aircraft  1; 

Coapute  horizontal  DOT:  <  range  •  range  rate  > 

END  CC;i7EaGfSC5_H0RIT0IITXL; 


HESOIOTIOS  DDVISOHIES  BTHtOATIOH  R00TI5B  HIGH-LBTEt  tOGIC 


13-P194 


SOOTIBl  C0!l'rMGB1ICl_H0Bn01ITM 

IJ!  tsaojp  SBOB.horl,  SHOOP  SBOH.  hor2) 
00?  (saoOP  socvaL.relati»e_geo«etry) ; 

ax  '  GB0H.hor2.X  -  GBOB-horl.X; 
at  ■  GBO!l.hor2.T  -  OBOB.horl.T; 

Tax  ■  GB0H.hor2.XD  -  GE0B.hOt1.X0: 
TBX  ■  GBOfl.hot2.TO  -  GBOB.  hot  1 .  TO; 
TB2  »  Tax*«2  ♦  TaT*«2; 

DOT  »  Tax  *  ax  ♦  tbt  •  at; 

aao  coaT®aG?acE_HoaixoaTXL; 


aSSOLOTIOR  XDTISOaiES  ETHOXTIOB  BOOtlBB  LOI-lSTBl  LOGIC 


i3-pia5 


BOPTIIIB  C01ITBBGBIICB_3D 

III  (Positions  and  Tslocltlss  of  two  aircraft) 

OPT  (Rsla^lwe  positions  and  wslocltiss  (wsrtlcal  wsightod)  , 
indication  of  conwergencs  or  diwsrgsncs) ; 

<  This  rontlns  dstersinos  3-D  convsrgsncs.  Vortical  is  wsightod  tj  TfBTGDT: 1.  > 

Cospate  position  of  aircraft  2  rolatiwo  to  aircraft  1; 

Cospnto  wolocity  of  aircraft  2  rolatiwo  to  aircraft  1; 

Coipute  3-0  DOT;  <  slant  range  •  rate-of-chango  of  slant  range  > 

2110  COTTERGeHC2_3D; 


-  RBSOLOTIOB  hDTISORIBS  STDlDhTTOB  ROOTIRt  BIOH-tSTBl ' lOOlC 


13-PH6 


BOPTIHB  COIITB»OBIIC8_3D 

U  (GBogp  scoa.bori,  gboo?  Gioa.vcri,  gboop  Geoa.iiot2,  gbopp  6aoa.T«E2) 
OW  IGBOOP  aODTBL.t«latl**.g«oa«*r7) ; 

■X  •  GEoa.hor2.x  -  Gxoa.hori.x; 

RT  ■  6E0a.hOC2.T  -  QEoa.horl.T; 

RZ  >  (GBOa.T«r2.Z  -  GBOa.  T«r1.Z)  •  TRBZG8T; 

TRX  -  GBOR.hor2.ZO  -  GEOR. horl . XO; 

TRT  ■  GBoa.hor2.TD  -  GBoa.hori.TO: 

xaz  -  (GEOR.TarZ.ZD  -  GEOa.T«El.ZD)  •  fWEIGaT; 

TR2  »  TRX*"2  ♦  TRT«2  ♦  TRZ*"2; 

ao''  ■  RX  •  TRX  ♦  HT  •  7HT  ♦  BZ  •  RRZ; 

EHD  C0R7EBGEBCB_3D; 


RBSOLOTXOB  BDRtaOtZBS  BTklOkTIOR  ROQTIBB  lOR-LBTEL  LOGIC 


aOtJTlWB  OOmiO_BES010TIO«_T10_l«O^P«OII8ITT_COHPliISO«S 
ly  (rasolstlon  advlaoty  thraaholda) 

00?  (raaolt.tion  adTlaory  flag)  : 

<Oa*arainaa  If  raaolutlon  adalaoc;  flag  la  aat  for  tha  aabjact  »C-doalno 
objact  1C  palr.> 

X£  (1C  Tlolatlng  horlaootal  taaolation  aaaalopa) 

THgg  Indlcata  lisrltontal  ptoaiaitT; 

BLSBIP  (1C  *111  alolata  horizontal  raaolntlon  anaolopa  aooa) 

THBH! 

OTHER 01  SB  fallad  horizontal  tasta; 

X£  (1C  violating  ivartlcal  raaolntlon  envalopa  praaantly) 

THEM  Indlcata  vartlcal  proxlalty: 

BLSEIP  (1C  alll  ba  coaltltuda  soon) 

xm; 

0THBHWI3B  fallad  vartlcal  taata; 

X£  (all  taata  paaaad) 

T8E1|  SBy  ontpnt  flag; 

ELSE; 


lia  OOBI»0_HBSOlOTIO«_Tia_l*0_PHOXIBITT_COHPlBISOOS ; 


BBSetOTlOH  lOTISORXES  BTILOITIOR  ROOTXBB  HlOH-lETBl  LOOXC  - 


13-fH8 


800TIME  DOBI»O_BESOHJTIOi_TX0_ANB_P8OXIBITT_COBP»BIS0BS 
UJ  tSJHOCTOHg  DB17SI) 

OPT  (DCBDPtG)  : 

BLAG  SOSES; 

SOSES  »  fSALSE; 

1?  (DBASGES  1:1  DBCBDZ  •  BAPABB.BEP2) 

THBS; 

ELSEIF  (OTH  H  OTCBOH) 

131S; 

OTHERSISE  SORES  =  STROE; 

IE  (DALT  LT  DAE  »  RAPARB.BZP) 

1£ES; 

EISEIE  ((DTY  21  0)  AHD  (DT»  VZ  0TCBD7)) 

Ills; 

O'^HERSISS  SORES  »  STROE; 

IF  (SORES  12  SFAISE) 

TEES  DCBDFtG  =  STROE; 

ELSE  DCBOFLG  =  SFALSE; 

ESP  OORIBO_RESOI.OTIOB_TAO_ABD_PROXISITT_CORPAFISOSS; 


RESOtOTXOB  AD7IS0BIES  E7ALOATIOB  BOOTIRB  lOB-lEYEl  LOGIC 


13-P199 


gOOTIBI  DOaXRO.TlO.IHD.VIOXIHITT.TnaBSBOLO.DBTBSlIIITlOl 

Ij  (nbBOlat*  valo*  of  rolatlvo  vortical  voloelty,  oacoootor  area  tfpo, 
conflict  nqltlpllelty,  pale  oqolpaont  and  control  statas, 
and  conTorponoo/dlvorgonce  rato) 

OPT  (roaolntlon  advisory  dotoctlon  tbrosholds)  ; 

IZ  (thoro  la  a  oontrollad  IC  in  tho  pair) 

xm  ealenlata  tha  boclsontal  controllor  alart  tan  thraahold; 

Calonlata  tha  vortical  controllor  alart  tan  thraahold; 

Sat  eaaolutlon  advisory  thresholds  based  on  controllor  alart  thresholds; 

BLSB  eitt  OOBIHO_OKCO«_01ICO«_IBDBX_D1TBIB1«ATI01I: 

Sat  resolution  advisory  thresholds  based  on  nnaber  of  AC  In  the  conflict; 

BSP  DOBIirO_TAO_ABB^PBOXIBITy_tHBBSH01D_OBTBll«lBATIOS; 


BBSOlOTIOa  ADTXSOIIIS  BTALOATIOB  BODTXRB  HXaB-LBTEl  LOGIC 


13>r200 


BOOTINB  BO!1IHO_TlkO_iiND_PBOXIHITT_TH'lESHOLO_DETEHBIIIIlTTON 
IB  (TBZH,EHIkr,HOL?,PBEQ,PRCOBT,DOT) 

OUT  (GBOqP  DBHVBT,)  ; 

PIT  (VBZH,  DOT)  ; 

IBT  (EHAT,  HDtT,  PBEQ,  PPCOBT)  ; 

JP  (PBCOBT  HE  SHOCOBT) 

THEM  TCOHH  =  PDPB1..THHHH  -  ( ( PDVBl.  BCONTH  *  fi)  /  DOT; 

TBZIk  =  BIH(VB7B,  THfiSPABB.  VBZCOH)  ; 

TCOHV  =  PD7BL.TB»fiH  -  (PDVBl..  HCOSTH  /  VfiZA)  ; 

SET  GBODP  DfiHVEL. thresholds  as  defined  in  Table  13-11; 

ELSE  CULL  DOHIHO_UHCON_DNCOM_1HDEX_DETEBHIB»TIOH 
IN  (BOLT) 

OPT  (OOIBD) ; 

SET  GBOOP  OB AVBL. thresholds  using  Table  13-11; 

END  DOBINO_TAO_AND_PfiOXIBITT_THBFSHOLD_DBTPBBINATlON; 


BESOIOTIOH  ADVISOPIES  EVALOATION  BOp-eiHE  LON-LEVBL  LOGIC 


13-P201 


SODTIBB  DOBIHO_OBCOB_OBC01I_I«DEX_DETEHBI!I»T10H 
I£  (BOLT) 

OPT  (OOIBD)  ; 


iP  (number  of  AC  in  this  conflict  cluster  GJ  4) 
fOBB  SET  index  to  2; 
tLSEir  (neither  or  both  ATABS-eqnlpped) 

THBB  SET  index  to  1; 

SiaSMIS^  IP  (ratio  of  equipped  AC*s  speed  to  unequipped  AC’s  speed 
threshold) 

THSB  SET  index  to  2; 

ELSE  SET  index  to  1; 

END  DOBIBO_OHCOB_OBCON_INDEX_DETE8BINATI08; 


BBSOtOTIOB  ADTISOFIBS  BTALOATIOB  ROOTIBB  BIGB-LETEt  LOGIC 


13-P202 


POOTHI?  00!1IBO_nilCO«_0«COH_I!IDBT_DBTBaBI»AT10ll 

IB  (BOf') 

OPT  (ODIHD)  ; 

PIT  THAT; 

IBT  (HOLT,  OOIHD); 

IIT  BOLTIAC;  <auab«r  of  AC  1b  Baltlpla  AC  conflict  (4)  > 

IBT  TBO;  <local  constant:  2> 

I?  (HOLT  3B  BOLTIAC) 

THEH  OOISD  =  TBO; 

TLSBIP  (neither  or  both  ATAHS-eqalppeB) 

THBH  OOIHO  =  1; 

Q'^HBHHISB  that  =  TSQ(eqalppo(l_AC)  /  TSQ (uneqalpped.AC)  ; 

I”  (THAT  IT  PDPAHB.TRATTH)  ; 

THBB  OOIHD  =  TWO; 

BLSB  OOIHO  »  1; 

BHO  OOHIHO_OHCOH_OHCOH_IHOBX_DRTBRH1HATIOHS 


HBSOIOTIOH  ADTISOHIBS  ETAlOATtOH  ROOTIHB  LOI-lBTBl  lOOIC 


13-P203 


BOOTUB  riIHL_»EHTIC»l_BlTB_OETCTHli»TIO!l 

IB  (Carrent  vertical  rate  and  horizontal  velocity  for  an  aircraft, 
vertical  resolatloa  advisory  to  be  nodeled) 

OPT  (Pinal  vertical  rate  to  bo  achieved) ; 

<  This  roQtlne  deteralnea  the  final  vertical  rate  to  be  aodeled  for 
an  aircraft  for  a  specified  vertical  resolntlon  advisory.  > 

IF  (resolution  advisory  •cllab*) 

THBB  IF  (this  is  a  "fast*  aircraft) 

THSB  alnlann  vertical  rate  >  ZDDPF; 

ELSE  alnliua  vortical  rate  »  ZDOPS; 

Baxlaua  vertical  rate  >  large  positive  value; 

EISEIF  (resolution  advisory  S2  'descend*) 

THBB  IF  (this  is  a  'fast'  aircraft) 

THEB  lazlaua  vertical  rate  ■  -ZDDBBF; 

ELSE  aaxlsua  vertical  rate  *  -ZDOBBS; 

Biniaua  vertical  rate  ■  large  negative  value; 

OTHEBBisE  I?  (resolution  advisory  contains  'don't  cllab'  or  'Halt  cllab') 

THBB  select  saziauB  vortical  rate  froa  ZDRkX  table; 

ELSE  eaxlBUB  vertical  rate  •  large  positive  value; 

IF  (resolntlon  advisory  contains  'don't  descend'  or  'Halt  descent') 
THBB  select  ainiana  vortical  rate  froa  ZDBIB  table; 

ELSE  alniaua  vertical  rate  •  largo  negative  value; 

££  (current  vertical  rate  U  alniaua  vertical  rate) 

THEB  final  vertical  rate  •>  alniaua  vertical  rate; 

ELSEIF  (current  vertical  rate  SZ  ■•zlaua  vertical  rate) 

THEB  final  vertical  rate  «  aaxlaua  vertical  rate; 

OTHEBBISE  final  vortical  rate  «  current  vertical  rate: 

EBP  FIB»t_TE8TICBL_BhTE_OETBBHIHlTIOB; 

-  SBSOIPTIOB  kOTlSOBZBS  STBlOhllOi  BOOTIBB  HlOH-LBTEt  LOGIC  - 


13-P20B 


HOOTUB  ri»»L_?BSTIC»L_B»TB_OETB8HIll»TtOI 
UI  (ZD,  7SQ,  TBBTBt) 

OPT  (ZDP)  ; 

PIT  (ZDHIB,  ZOHIX)  ; 

IT  (TEHTBl  52  •CI-l 

THBB  15  (TSQ  SI  7T8SQ) 

THBB  ZDHIB  -  ZDOPP; 

SISB  ZDHIB  »  ZDDPS; 

ZDHZX  >  large  posltlT#  valae; 

BISBIP  (TBRTSa  52  »D®S) 

-HEB  15  (TSQ  21  TTHSQ) 

THBB  ZDHtX  «  -ZDDBHP; 

Bts;  ZDHXX  »  -ZDDBBS; 

ZDHIB  >  large  aegatlve  value; 

OTHBBBISB  IP  (TEBTBl  contains  'don't  cUnb'  or  'Unit  clinb') 

THBy  select  ZDHKX  fron  ZDHXX  table;  <  Table  13-6  > 
ELSE  ZDHXX  «  large  positive  value; 

IP  (TEHTPX  contains  'don't  descend'  or  'linit  descent') 

THBy  select  ZDHIB  froa  ZDHIB  table;  <  Table  13-6  > 
5155  ZDHIB  >  large  negative  value; 

15  (ZD  U  ZDHIB) 

THBB  ZDP  -  rDBIB; 

BISBIP  (ZD  SI  ZDHBX) 

THBB  ZDP  -  ZOHIX: 

OTHBBBI3B  ZDP  -  ZD; 

522  PIHIlL_V?BTICAt_B»TE_OBTEBHIH»TIOB; 


BBSOIDTIOB  ADTISOBIBS  BTALDITIOB  BO0TIB8  lOB-lSTBL  lOOIC 
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BOOTIltg  HISS_OXSTkllCB_HOBZZO>TkL 

(Horizontal  relatlv*  poaitions  and  volocitlos  of  t«o  aircraft) 
OPT  (Horizontal  'alss  dlstanca) ; 


<  This  rontlna  coapataa  horizontal  aiss  distance,  assuning  straight  flight.  > 


If  (aagnltada  of  ralatize  horizontal  velocity  is  very  saall) 

THBH  horizontal  alas  distance  >  current  range; 

ELSE  coapote  horizontal  aiss  distance  froa  relative  position  and  velocity; 

EHD  !!ISS_DIST»HCB,BOHIZO*T»t{ 


BBSOtOTZOH  kDBISOBZBS  STHtPBTZOB  BOPTZHB  RZQH-lEVBl  LOGZC 
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ROOTlSg  HISS_DIST»!ICE_H08Ig01ITAL 

IB  (GPOOP  noDTBL.  relative_geoBetEr) 

ODT  (no2)  : 

IP  (VP2  JiT  ▼HTB2) 

THPB  "02  =  BX*»2  ♦  BT**2: 

PISE  BD2  =  (BX  «  »BI  -  BI  •  7BI)  **2  /  »B2; 

PBD  BISS_DISTlllCg_HOBIZOBTAL; 


BESOIOTIOB  AD7IS0BIPS  STAHrATTOW  B01TIBB  tO»-te7!l,  tOGIC 


13-P207 


ROOTllIB  BISS_0ISTAIICe_30 

ly  (BelaMve  positions  and  Teloclties  of  t«o  aircraft. 

Indication  of  shathar  vartlcal  coaponaat  Is  to  bo  calculated) 

OPT  (3-0  ilss  distance  (vartlcal  nelghted)  , 

anweighted  vertical  coaponont  of  3-0  alss  distance)  ; 

<  T)ils  routine  coaputes  3-0  alss  distance,  assuning  straight  flight.  > 

If  (aagnltude  of  relative  velocity  Is  very  snail) 

THEM  3-0  alss  distance  =  current  slant  range; 

If  (vertical  coaponent  Is  to  be  calculated) 

THEE  vertical  coaponent  «  current  vertical  separation; 

ELSE  Conpute  3-0  alss  distance  froa  relative  position  and  velocity; 

I?  (vertical  coaponent  is  to  be  calculated) 

THBS  Coapute  unweighted  vortical  coaponent  of  3-0  alss  distance; 

tHO  1ISS_3rST»!»C*_3D: 


BESOIOTIOII  ADTISOFIES  ETILOATIOll  BOOTHE  HI0H-LE7BI  LOOK  - 


13-P2O0 


SISS_0ISTA!IC*_3D 

iS  (GHOOP  nooTBt. ralatlT«_g«oi«tr7,  TEITCORP) 

OPT  (BD2,  7CHD)  ; 

FIT  (»,  B,  C,  TOCX)  ; 

il  (TR2  7RTH2) 

THBR  SD2  -  RI**2  ♦  RT**2  ♦  R***2| 

I£  (FBRTCOBP  Jfl  JTBO*) 

THBR  TCBD  -  IBS  (Rt)  /  TtilOHIj 
BLSg  7CBD  -  0; 

BLSB  A  =  HT  •  7Bl  -  HB  •  7HTj 

B  -  R2  •  7BT  -  HX  •  TUtj 

C  =  RI  •  TBI  -  81  •  TBXj 

RD2  -  (1«*2  ♦  B**2  ♦  C**2)  /  Tt2j 

IP  (▼BRTCOBP  ja  *T>0B) 

THBR  TOC*  -  -DOT  /  T82j 

TCBD  ■  ABS(RZ  ♦  TtB  •  TOC»)  /  PtllBiTl 
BISB  TCBO  ■  0; 

BBO  B1SS_DIST»BCB_3D; 


OBSOIOTIOR  ADTIS08IBS  BfALOktlOR  aOOTIVB  LOW-lBTBt  lOOIC 


SOOTIHg  !IB5»TITS_»IBTIC»t_8ESOLOTIOS_»DVISOHT_BOOElIIIG 

m  (polDtar  to  aircraft  state  vector,  vertical  resolution  advisory  to  be  eodeled) 
I  BOOT  {B»PP  table)  ; 

<  This  routine  eodels  a  negative  vertical  resolution  advisory  for  one  aircraft, 
and  stores  the  resulting  projections  in  the  SIPP  table.  > 


Iccess  aircraft  state  vector; 

iccess  conflict  table  entry  via  pointer  in  state  vector; 
obtain  previous  vertical  S*  (if  any)  froa  conflict  table  entry: 
Initialize  altitude  and  vertical  rate  to  current  values; 

<  Hodel  the  delay  period.  > 

If  (aircraft  has  a  previous  vertical  resolution  advisory) 

THEH  <  aircraft  is  in  linear  vertical  flight.  > 

CULL  VEHTIC»L_»0TI11ICBHB8T;  <  Ose  current  vertical  rate.  > 
flSB  <  aircraft  say  bo  in  nonlinear  vertical  flight.  > 

PBHPOBH  vertic8l_only_aonlinear_sodeling_of_delay ; 

<  nodel  the  saneuver  period.  > 

PBErORB  vert ica l_only_eodeli ng_of_ianouver_por iod ; 

BUD  f  BGATiyE_TBItTICil_RBSOlOTIOB_»DTISOBI_BODElI8G; 


BBSOtOTIOB  kOriSOBIBS  B»»tOlTIOB  BOOVIBB  aiGR-LBTBt  LOGIC 
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ROOT  HE  »EGITI»E_TERTIC»l_SESOtOTIO»_»OTISOHT_aODEl.I»G 
IS  (ACID,  TESTRA) 

IMOOT  (RAPP  ‘able) ; 

Access  SPEC?  Tla  ACID: 


If  (STECT.CTB  Sf  fllOtt) 

THBR  TRAP  ■  STBCT.CTB->CTBRTaT. PHAKD; 
ELSE  TRAP  »  SHORES; 


2  =  STECT.2; 

2D  »  S7ECT. ID; 

If  (TRAP  HE  SHORES) 

THEH  CALL  TBRTICAt_ADT AHCHBHT 
IS  (ZD,  DBtIHT) 

IHODT  (HTGBOH.Tet)  ; 

ELSE  PEREORH  Tett ic8 l_only_noBllnear_ioaellng_of_aelaT i 
PERPORH  Ter*ical_only_«oaeliBg_of_i4nenTer_perloa; 

EHD  HBGATITE_TEHTICAI_HESOIOTIOH_ADT1SOFT_HODBIIHG; 


-  RBSOLO^IOH  AOfISOHIBS  HTAIOATIOH  BOOTHE  lOf-lETBt  LOGIC  - — 


i3-paii 


PgQCBSs  ▼•rtlcal_onl7_nonllii«ar_iod*liag_of_dala7 


<  This  process  sodals  *.he  vertical  profile  of  an  aircraft  doriag  the  delay 
period  vhen  a  prevloos  vertical  resolotlon  advisory  Is  being  displayed.  > 

PIT  Tint;  <  local  variable  > 

PXHhL_TBlTIClL_BtTB_DBTBgRiamoa:  <  Ose  prevloas  displayed  vertical  11  > 

TISE  -  0; 

BBPBIT  3BTIL  (TISE  25  DBtll)  ; 

<  Idvance  aircraft  by  OBIIHT  seconds.  > 

TP  (last  half  of  delay  period) 

TBEir  <  respond  to  any  previous  vertical  advisories.  > 

CILL  TEPTIC11_1DT1»C8HB»T; 

ELSE  <  advance  at  current  vertical  rate.  > 

CALL  VBHTICU_1DT1»CBHBHT; 

TIBE  •  TIEB  ♦  DELIET; 

SHOBEPBIT; 

BBP  vertlcal_only_nonllnear_aedeling.of .delay; 


-  aBSaLOTIOB  IDTISOBXBS  BTILOATIOB  BOOTIHB  BIOB-LBfBL  LOGIC  - 
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WOCBSS  T*r^lci»l_oiily_nonlinear_«o<l«llng_of_d«l4f ; 

TIT  (TIHB,  ZOT)  ; 

CALL  FIHAL_TBBtICAL_HATE_OETBa!II«ATIO!l 
11  (ZD,  S7ECT.FSQ,  TRAP) 

OPT  (ZOP)  ; 

TIHB  -  0; 

PBPBAT  PBTIL  (TIBB  21  DBLAT) ; 

I*  (TISB  21  OBLAI/2) 

THB1I  9 ALL  »BRTICAL_A07IMCBHBlPr 
12  (ZOP,  OBLIBT) 

I  BO  nr  (BTGBOB.per) ; 
BLSB  CALL  BBBTICAL^AOTABCBBBBT 
U  (ZD,  DELIBT) 

I  BOOT  (BTGBOB.W)  ; 

TIBB  «  TIBS  ♦  DBLIB"; 

imxiUT; 

Ufi  f«r'tieal_oalT_noiiLln«ar_aod«llng_of_d«Iay: 


RBSOLDTXOR  ADTISORIBS  BTALPATIOB  ROOTZBB  LOB-LBfBL  LOGIC 
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PBOCBSS  »ertical_oiily_iod«ling_of_ia««o*et_p«tloa; 

<  rhls  process  lodels  the  vertical  profile  of  aa  aircraft  responding  to  a 
specified  vertical  resolntion  advisory  and  stores  the  resalts  In  the  RIPP 
table  for  the  aircraft.  > 

PIT  TIHB;  <  local  variable  > 

OLt  PiH»l_VEHTlC»L_H»TB_DBTBHHtMTlQR;  <  Ose  vertical  Rh  to  be  aodeled.  > 

TIHB  >  TiaiMT  /  2;  <  Rse  tlae  at  Biddle  of  each  interval.  > 

RgPgjT  RBIlg  (TIRg  iS  TRPRiS) : 

<  Advance  aircraft  by  TIBIHT  seconds.  > 

CALL  »BBTlciL_AD»A»CgNgiT;  <  Ose  final  rate  for  aodeled  vertical  RA.  > 

<  Store  data  in  RAPP  table/  if  appropriate*  > 

IF  (It  is  tlae  for  an  entry  In  the  RAPP  table) 

THER  store  vertical  position  and  velocity  in  RAPP  table  entry 
for  'negatives’  level; 

TIRg  »  TIBg  ♦  TIBIHT; 

UMSmii 

gHP  vertical_oBly_Bodeling_of_Bane«ver_perlod; 


-  RBSOLOnOH  AOTISOaiES  ETAIOATIOH  lOOTZIB  BZQR-LgTBl  lOOIC  - — 


i3-paih 


PBOCSSS  *er* ical_only_»odeling_of _«aneu»er_peEiod; 

FLT  (Tins,  ZDP)  ; 

CALL  FI!t»l_7BRTIC»L_RA?B_OET!5riI»ATIOB 
IS  (ZD,  S7BCT.  7SQ,  7ERTRA) 

OPT  (ZDB)  ; 

TIHB  =  TISIRT  /  2;  <  Dse  tile  at.  alddla  of  each  Intersal.  > 

RBPBAT  gHIIB  (TIBB  LB  TS7RAB)  ; 

CALL  7BR'"1CAL_AD7ASCBBEHT 
IS  (ZDB,  DELIST) 

ISOPT  (B7GB0(I.7er) 

IF  (it  is  tiae  for  an  entry  in  the  SAPP  table) 

THBH  store  eertical  position  and  relocity  in  RAPP  table  entry 
for  'negatiees'  letel: 

TISB  =  TISE  ♦  TISIST; 


BSDPBP’’AT: 

ESQ  7ertical_only_Bodeling_of_aaneaTer_period; 


RESOIPTIOB  AD7IS0RIBS  E7AIOATIOS  ROOTIBE  L0B-LE7BL  LOGIC 
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800TIME  PSEP_B1TRIX_GB»BHAT0B 

III  (Stata  vactocs  for  tao  aircraft, 

indication  of  which  aircraft  ara  to  ba  nanaawared, 
diractlonal  sensa  of  wartlcal  rasolutlon  advisories  If  both 
aircraft  are  to  ba  aananwerad) 

OPT  (Pointer  to  predicted  separation  aatricas, 

PAPP  table  for  each  aircraft  to  be  aaneuvered) ; 

<  This  routine  generates  the  predicted  separation  satrlces  and  BAPP  table 

entries  for  a  conflict  by  aodeling  the  horizontal  and  vertical  flight  paths  of 
the  two  aircraft.  > 

Access  predicted  separation  aatrlces; 

Access  conflict  table  entries  (if  any)  for  both  aircraft 
via  pointers  in  state  vectors; 

Obtain  previous  resolution  advisores  (If  any)  for  both  aircraft 
froa  conflict  table  entries; 

Initialize  positions  and  velocities  to  current  values; 

PBBTOBW  aodeling_of_delay_period; 

PBP.FOB!!  vertical_level_selection; 

PBBPOBB  horlzontal_path_selectlon; 

PBBfORB  ■aneuver_tlse_calculatlon; 

PBBBOBii  ■aaeuvor_BOdeling; 

PBBPQBH  vertlcal_convargence_checks; 

PBBPOBB  horlzoatal_convergenco_checks; 

PBBPQBH  threo_dlBanslonal_convergence_chacks; 

»HP  PSBP_1ATSIX_OBHBHATOB; 


BBSOtOTIOB  ADBISORZBS  STACaATIOR  BOOTXBB  BISB'LBTBL  LOGIC 
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ROOTIHg  PSBP_B»TRIX_GE5RRATOH 

JR  (STECT1,  STECT2,  HSPHD1,  RSPRD2,  TBRTF41,  7BRTHA2) 

OGT  (BATPTH,  HAPP1,  HAPP2)  ; 

Access  PSBAT  Tia  BATPTR; 

LOOP;  <  Repeat  for  each  aircraft-  > 

If  (STBCT.CTB  BE  SBOIL  for  this  aircraft) 

THBB  PH81  for  this  aircraft  «  STECT- CTB->CTE»T8T.  HBABD; 

P78A  for  this  aircraft  «  STECT- CTB- >CTBBTRT.  PBAHD; 
ELSE  PHBA  for  this  aircraft  «  fHOSES; 

PTRA  for  this  aircraft  «  SBOBES; 

SfITIE  (both  aircraft  ptocessed)  { 

EMPLOOP: 

Initialite  DEIGEOB  froa  state  Tectors; 

PEREORB  to<lelinq_of_4eiaT_petio<l; 

PeREORB  Terttcal_leTel_seiection; 

PEREOBB  hori2ontai_path_selection; 

PERFO^'B  ianeaTer_tite_calcaiation; 

PEBfORB  aaneaTer_so4elin9; 

PERPORB  Tettical_coBTergence_checks; 

PB8EORB  hotizoiital_coBTetgence_checks; 

PS8POHB  thr«e_dlsensiOBal_coBTergence_cb«cks; 

ESQ  PSEP_«ATRII_GB!tERATOR; 


RESOIOTIOB  AOTTSORIES  ETAtOATIOB  ROOTIBE  LOT-tETET,  LOGIC 
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P80CESS  «odeXinq_of_(lelaT_P«riod; 

<  This  process  eodels  the  flight  paths  of  two  aircraft  daring  the  delay  period 
The  aircraft  nay  be  modeled  in  either  linear  or  nonlinear  flight,  depending 
turn  status  and  any  previous  resolution  advisories  which  nay  be  in  effect.  > 

IF  (neither  aircraft  has  a  strongly-sensed  turn  AHD 

neither  aircraft  has  a  prevlons  vertical  resolution  advisory  AMD 
neither  aircraft  has  a  previous  T8  or  TL  advisory) 

THFN  <  both  aircraft  are  in  linear  flight.  > 
pvBFORfI  linear_nodeling_of_delay : 

ELSE  <  one  aircraft  say  be  in  nonlinear  flight.  > 

PEBPOBH  nonlineat_aodeling_of_delay; 

Initialise  each  elesent  of  PSEP2  satrir  to  PSEP2I; 

Initialize  each  eleaent  of  HnD2  aatriz  to  B8D2I: 

Initialize  each  eleaent  of  VHDA  aatriz  to  TRDAI; 

Initialize  each  eleaent  of  TRDB  aatriz  to  TnDBI; 

END  aodeling_of_delay_period; 


on 


RESOtOTIOS  AOTtSOFIES  BTAtOATION  500TTNB  HIGH-lEFEt  LOGIC 


PPOCSSS  ■o<leling_of_aela7_perioa; 

IF  ((STECT.TDHS  HE  fSTHBGLFT  MID  STECT.TDBS  fiE  SSTBBGRT  for  both  AC)  MI2 
(PFSh  E2  fEOSES  OB  PVBh  Efl  IHOltBES  for  both  hC) 

(PHB*  BE  STB  hHD  PBPi  ![E  STt  for  both  hCJI 

THEB  PBBPOPtl  linear_aodeliDg_of_aelay ; 


ELSE  PEBFOBH  nonlinear_aoaeliog_of_aela7; 


Toitlalize  each  eleaent  of 
laltlallze  each  eleaent  of 
Initialize  each  eleaent  of 
Initialize  each  eleaent  of 


PSBP2  to  PSBP2I; 
HHD2  to  aBD2I: 
THDl  to  Fnom; 
VBOB  to  THDBI; 


EBP  aodeling_of_aelay_petioa; 


BESOLOTIOB  IDTISOFIES  BSHLOIITXOB  BOBTTBE  LOB-LE?BL  LOGIC 
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PHOCSSS  v«rtlcai_I«T«l_s«l«ction; 

<  This  procass  dataralnaa  tha  vartical  lavals  to  ba  aodeled  for  two  aircraft 
daring  tha  aanauvar  parlod  by  dataralnlng  tha  wartical  rata  to  be  achlawed  by 
each  aircraft  for  each  lawal.  > 

LOOP:  <  Repeat  for  each  aircraft.  > 

<  Detaralne  final  wartical  rate  for  each  type  of  vertical  aaneawer.  > 

pgRPORH  *ertical_rate_daterBination: 

<  Select  the  vertical  levels  according  to  which  aircraft  are 

to  be  aaneaverad.  > 

Select  'aaintain  vertical  rate*  for  level  1; 

(both  aircraft  are  to  ba  aananvarad) 

THBR  IP  (sense  of  vertical  advisories  is  'clisb*  for  this  aircraft) 
TBER  Select  'clisb'  for  level  2; 

Select  'don't  descend’  for  level  3; 

Else  Select  'descend'  for  level  2; 

Select  'don't  clisb'  for  level  3; 

ELSE  <  only  one  aircraft  is  to  be  aaneaverad.  > 

IP  (this  aircraft  is  the  one  to  be  aaneaverad) 

THEE  Select  'descend*  for  level  2; 

Select  'clisb'  for  level  3; 


ELSE  select 

'aaintain 

vertical 

rate' 

for 

level  2; 

Select 

'naintaia 

vertical 

rats' 

for 

level  3; 

SXITIP  (both  aircraft  have  been  processed)  ; 

PSPLOOP: 

2SD  vertical_level_selection; 

-  RESOtOVIOS  hDTlSOHIPS  •ThlOITIOl  BOOTIRE  BIGH-tETEl  tOGIC  - 
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pyocess  T*rtical_l*»#l_sel*ctioii; 

LOOP ;  <  8«p«at  for  aach  aircraft.  > 

pgRPOBB  T*rtical_rata_d«*8ralBatloo; 

ZDF9  (SIETI)  >  DELCEOn.ZD; 

ll  (BSPR01  JU  STROE  lU  HSPE02  Jfl  STROE) 

THEE  IZ  {TBRTHl  Sfl  JCt  for  this  aircraft) 
TflEE  2DFH(flET2)  ■  RWE-CIB; 

2DPS(ltET3)  ■  B»TE.  DOBS; 
EtSE  EDPa(*tEf2)  -  RJTB-DBS; 
tOPH(fLET3)  •  RiTB.  OCt; 

else  IZ  (RSPRO  sa  *TS02  for  this  aircraft) 
fBEy  20PB(*LBT2)  •  RATE. BBS; 

7,DPa(StET3)  -  B»TB.CtJ 
El  SB  ZDPB(SIBT2)  -  DBIGBOB.ZD: 
ZOFB(BIBT3)  >  BBlGBua.ZD; 

EllTIf  (botn  aircraft  has*  haan  procaasad) ; 

sy.giagEi 


EBB  Tartlcal_laTal_salactioti; 


FESOIOTIOR  IBFISOflIBS  BTAtBATIOR  ROOTIRB  lOt-LETBl  tOGIC 
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PHOCBSS  horlzontal_path_salactloa ; 

<  This  process  deteralnes  which  horizontal  aaneawars  will  be  aodeled  Cor  each 
aircraft  daring  the  aaneuwer  period.  > 

LOOP:  <  Repeat  tor  each  aircraft.  > 

The  'contlnaa  straight'  path  will  be  aodeled; 

IP  (this  aircraft  is  to  be  aanenwered) 

THEM  IP  (this  aircraft  has  a  prewioas  Tl  adwisory) 

THEM  only  the  'tarn  left'  path  will  be  aodeled; 

EtSSIP  (this  aircraft  has  a  prewioas  TB  adwisory) 

THEM  only  the  'tarn  right'  path  will  be  aodeled: 

OTHEHBISE  both  the  'tarn  left'  and  'tarn  right'  paths 
will  be  aodeled; 

ELSE  ;  <  no  other  horizontal  paths  will  be  aodeled.  > 

BIITIP  (both  aircraft  hawe  been  processed)  ; 

EMDLOOP: 

EMD  horizontal_path_selection; 


RBSOLOTIOM  iOPISORIES  BPILOITIOM  ROHTIME  BIGB-LETSt  LOGIC 
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PHOCess  liorizon*al_path_selec*ion; 


LOOP;  <  Repeat  for  each  aircraft.  > 

SET  PiTH- SODEL  (*CSP)  ; 

If  (SSPHO  ja  STBOE  for  this  aircraft) 

THER  I?  (PHHh  Bfl  STL) 

THEM  SET  ORTH.  HO  DEL  (IT  IP)  ; 

CLEiH  PhTH.BODBL(STRP)  ; 
ELSEIf  (PHB*  ?2  5TR) 

THEM  SET  PHTH.  MODEL  (STBP)  ; 

CLShB  PhTH- MODEL  (STLP)  ; 
OTHEBMISE  SET  P»TH.  MODEL  (STSP)  ; 

SET  PATH.  MODEL  (ITLP)  ; 

ELSE  CLEAR  PATH.  MODEL  (STRP)  ; 

CLEAR  PATH.  MODEL  (STL?); 


SII"'If  (bo*h  aircraft  have  been  processed)  : 
EMDLOOP; 


EHD  hotiiontal_path_selection; 


-  BBSOLDTIOB  ADVISORIES  EVALOATIOM  SODTIME  LOM-LEVEL  LOGIC 
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PBOCBSS  ■aBeaTer_tlie_calcaXatioii: 

<  This  process  detarilnes  the  length  of  tine  to  eodel  each  aircraft  daring  the 
■aneaver  period.  > 

Coepute  position  of  aircraft  2  relative  to  aircraft  1  (vertical 
weighted)  after  delay; 

Coepate  velocity  of  aircraft  2  relative  to  aircraft  1  (vertical 
weighted)  after  delay; 

IP  (aagnitude  of  relative  velocity  is  very  seall) 

T3ES  <  use  slow-closing  value.  > 

Naneuver  tine  =  HTSC/nuaber  of  aircraft  being  naneuvered; 

ELSE  Compute  time  to  3-0  closest  approach  (vertical  weighted) 
after  delay,  using  relative  position  and  velocity; 

Maneuver  tine  time  to  closest  approach  v  TCADBl; 
apply  a  lower  Halt  of  RTLI,  to  maneuver  time; 

Apply  an  upper  limit  of  nTOl  to  maneuver  time; 

Compute  tine  to  turn  the  slowest  maneuvered  aircraft  through  an  angle  of 
roPSAI  and  apply  as  an  upper  limit  to  maneuver  tine; 

IP  (both  aircraft  are  to  be  aaneave.:ed) 

THEM  compute  tine  to  turn  both  aircraft  through  a  combined  angle  of 
Ta8!IA2  and  apply  as  an  upper  limit  to  maneuver  tine; 

EBP  naneaver_tine_calcalation; 


RESOLPTIOH  ADVISORIES  ETAIOATIOR  ROOTINE  HIGH-LETEl  LOGIC 


13-P224 


PROCtSS  ■an«aT«r_tlm_calcala*lon; 

XU  (TC»,  f2,  R)  ; 

Rt  >  DSLSCOn.ac2.  r  -  DBtSBOa.acl.  I: 

ST  »  OBLGEOn.ac2.T  -  DBlGBOH.ad .T; 

SB  >  (DBLGBOR.ac2.Z  ~  DBLGBOB. acl. B)  •  TVBIGHT; 

TRT  >  OBLGBOR.ac2.XD  -  DBLGBOH.ac1.tD; 

VST  >  DBLGB0B.ac2.T0  -  DBLGBOH .acl. TO; 

TRB  -  (DBLGBOH.  ac2.2D  -  DBLGBOH.  acl.  20)  •  TBBIGBT; 

7S2  -  TRX*»2  ♦  THT»*2  ♦  TH2»*2; 

IX  (TB2  U  7RTH2) 

THBS  BASTS  *  BTSC/nuabet  of  aircraft  baing  aaneaTered; 

BLSB  TCA  *  -(HX  •  TSX  ♦  ST  •  TST  ♦  RB  *  7RB)  /  7R2; 

BAHTS  *  TCA  ♦  TCADBL; 

HAHTB  >  HAX(HAHTR,  HTLL)  ; 

3AHTH  =  HIS(HABTH,  BTDL)  ; 

XX  (HSPS01  JTHGB) 

THBH  IX  (RSPHD2  52  JTRDB) 

THBF  72  •  HIH(STBCT1.fSQ,  STECT2.TSQ); 

BLSB  72  •  S7ECT1.7SQ; 

BLSB  72  •  S7ECt2.7S0; 

H  »  G  •  TAS(BASSA)  /  SQRT (7S0) ; 

HAHTB  «  BIH  (HAHTB,  (TDRHA1  /  W) )  ; 

IX  (RSPHDI  52  *TR0B  i£2  BSPH02  52  STROE) 

’•BBS  H  =  G  •  ■"AH(BAHKA)  •  (1  /  SQRT  (S7BCT1 . 7SQ)  ♦  1  /  SQST  (S7BC"2.  7S(5)  ) 
SAHTH  •  SIN  (HAHTB,  (T0RHA2  /  H) )  ; 

BHD  aanea7er_tia«_calciilation; 

-  RBSOLOTIOH  A07ISORIBS  B7ALOATIOH  SOOTIHE  I0i-LE7”L  LOGIC  - 
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PBOCtSS  ■aneuver_aodeling; 

<  This  process  aodels  t»o  aircraft  duriog  the  aaneuver  period  by  perforaing  a 
fast-tiae  siaalation.  > 

FLT  TThE;  <  local  variable  > 

PERFOBH  geoaetry_initialiaation;  <  Start  aith  post-delay  valoes.  > 

CULL  CoaPOTlT10H_OF_TORH_CO«ST»IITS;  <  for  aircraft  1  > 

CALL  COBPOTATIOH_OF_TOBII_CORSTA1ITS;  <  for  aircraft  2  > 

TIBE  =  TIfimT/2;  <  Use  tiae  at  aiddle  of  each  interval.  > 

agPEAT  BHILF  (TIBE  LE  aaneuver  tiie)  ; 

<  Advance  each  aircraft  by  TIBIST  seconds,  and  store  data  in 
BAPP  table,  if  appropriate.  > 

PEBPOBB  increBental_advaocenent: 

<  Oeteraine  ainiana  separation  for  each  coabination  of  flight  paths.  > 

PEBPOBB  separation_calculations; 

PEBPOBB  colloction_of_ainianas; 

<  Save  the  'gnick  separation*  aatriz  at  the  appropriate  tiae.  > 

TIBE  =  TIBE  ♦  TIBIHT; 

IF  (QTIBE  has  jnst  been  reached) 

THEM  save  current  separation  values  in  QSEP2  aatriz; 


EMPPSPSAT; 


EBP  aaneuver_aodeling; 


SESOLOTIOM  ADPISORIES  BTAIOATIOM  SOOTIME  8IGH-LEPB1  LOGIC 
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PB0CBS5  ■aB*OT«r_«od«liag; 


I 


fll  Tins? 

BIT  gPl»6; 

pggpoilg  g*o««trT_lnltlall*atloii; 

CBLl  COIIPOTiTIOII_OP_TBltII_CO«STHCTS  JJI  (STBCT1.TSQ,  TI8IBT) 

OPT  (TO!(CO«,ac1)  ; 

CHL  C09POT»T10B_OB_TOmi_COBSTISTS  U  (STBCT2.  fSQ,  TISIBT) 

OUT  (TOacOH.ac2> ; 

TI9B  =  TI9r!»T/2; 

CLB>II  QBliG; 

SBPBi"-  BHIi;  (TISfi  11  SABTMi  ; 

PBBPOBa  lncteBBntaI_a'lTanceaent; 

PBBPOHH  sapaEa*.lon_calcalationa; 
pgBPOPa  collect  lois_o£_tloiaoa8; 

TlflE  =  T19E  ♦  TISIBT; 

11  (QFllG  12  WItSE  IBO  TISE  GE  QTIBEJ 
"■HBII  QSEP2  »  CnBP2; 

SET  QPt»G; 

lllfiimi: 

EBP  aaneaTer.aodellng: 


BFSOIOTIOB  HDPISOHIBS  EPBtOBTIOB  BOPTIBB  LOB-LBTEl  LOGIC 
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glOC8S8  v*Etlcal_eoitT*Eg«DC«_chacks 


<  This  pEocass  aodlflas  tha  calcalatad  saEtlcal  alss  diatanca  fOE  any  vaEtical 
laTal  wbaEa  conTaEganca  la  Indlcatad  at  tha  and  of  tha  aanaavaE  paElod.  > 

LOOP:  <  Bapaat  foE  aach  raEtlcal  Xaval.  > 

DataEBlaa  vaEtlcal  cooaaEgaitca  foE  this  laaal; 

I?  (alECEaft  aEa  convaEglng  *atticall7) 

THEM  »HDA  ■  0  foE  this  laval: 

ELSE  ;  <  BO  changa  > 

EIITI?  (all  TCEtlcal  laaals  azaalnad) ; 

EMP  raEtlcal.eoavaEgaBca.chacIcs; 


-  tBSOimOM  IDTISOIXES  STtLOlTlOa  lOOTZMB  BZSR-IBTBL  lOOZC  - — - - 
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PBOCBSS  v«rtlcal_conT«rg«iic«_cb«eki 


HT  187  St; 

LOOP;  <  8«p«at  for  aach  aartlcal  > 

RZ  >  nRRG80B.v«r2(L8TBl).Z  -  fltlOZOB. 7«c1  (LBTBL)  . Z; 

TRZ  -  Rka680n.T«r2(t8TBl)  .ZD  -  aftRGBOII.  T«t1  <1BTB1)  .ZD; 
DOT  -  RZ  •  TRZ; 

I*  (DOT  12.  0) 

■^BBB  TBDKIETBI)  ■  0; 

BISB  :  <  BO  changa  > 

BTIYIP  (all  aartlcal  lavala  axaainad) ; 

£12  »*rtical_coBTargaBca_ehackt; 


-  BBSOIDTIOR  IDTZSORIBB  BfRlDRTZOR  RODTIRB  lOR-lBTBl  lOOXC 
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M0C18S  horliontaX_conTar9«iic«_elt«eka: 

<  Thla  precaaa  aodlflas  tha  calcalatad  horlsontal  alas  distaoca  for  any 

coablaation  of  horlsontal  flight  paths  ahara  convargsnca  la  Indlcatad  at  tha 
and  of  tha  aanantar  parlod.  > 

LOOP:  <  Bapaat  for  aaeh  horlsontal  path  nodalad  for  aircraft  1.  > 

tOOPi  <  lapaat  for  aach  horlsontal  path  nodalad  for  aircraft  2.  > 

<  Dataralna  horlsontal  coasarganca  for  this  conblnatlon  of 
horlsontal  flight  paths.  > 

ChlL  CORTEBGSHCB.HOBIZOPTlt: 

IP  (aircraft  ara  cosTarglng  at  aananaar  tiaa) 

THBli  XC  (horlsontal  conblnatlon  la  'straight/straight*) 

THBH  <  nsa  horlsontal  aias-distanca  foranla 
to  coapnta  Ha02.  > 

Cill  BISS.DISTlBCB.aOBIZOBTlL; 
n.8B  aaD2  •  O  for  this  horlsontal  conblnatlon; 

B13B  ;  <  no  changa  > 

BllTIP  (all  horlsontal  paths  asaainad  for  aircraft  2)  ; 

uausis 

BXXTir  (all  horlsontal  paths  asaainad  for  aircraft  1) ; 

IBBLOOPi 


U2  horlsontal_conaorgaBca_chocks; 


—  BBSOIOTIOI  IDTXSOBZBS  BThlOhTZOB  BOOTIBB  aZOB-LBm  tOOlC 

I 
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PBOCBSS  horlzontal_conTecgence_checks; 


UJT  (HPATH1,  HPATH2)  ; 

LOOP;  <  Pepeat  for  each  horizontal  path  nodeled  for  aircraft  l,  > 

LOOP:  <  Pepeat  for  each  horizontal  path  aodelad  for  aircraft  2.  > 

CkLL  C0»TEBaBllCE_H08I2  0IITllL 

XJ!  (AiNGEOR.  horl  (BPATBI)  ,  RABGBOa.  hor2  (aP*TR2) ) 
laonT  (HOOTBL.relati»e_g«oBetry)  ; 

Zl  (DOT  0) 

THBH  X£  (HPATH1  Efl  tCSP  ARD  HPATH2  Efl  $CSP) 

TaSH  CALL  SlSS_DISTA»CE_aORIZOIITAL 

IH  (RODTBL. telatiTe_geonetr7) 

OPT  (HHD2(HPATH1,  HPATH2>  )  ; 

BLSB  HRD2(aPATH1,  HPATH2)  «  0; 

EfSB  ;  <  BO  change  > 

PXITIP  (all  horizontal  paths  ezanlned  for  aircraft  2) ; 

SHDLOOP; 

PTITIP  (all  horizontal  paths  ezanlned  for  aircraft  1)  ; 

ERDLOOP; 

BRD  horizontal_conTergence_checka; 


RBSOIOTIOR  ADTISORIBS  ETALOATIOR  ROOTIRB  LOB-IBTBL  LOGIC 
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■  ‘MRtne*-;  'iwwrwrr  "i  **»■»«»«' 


P80CB33  thr««^dli«i>sloaal_conv«rg«nc*_checks; 


<  Thia  ptocaaa  aodlflaa  tha  calculated  3-0  alas  distance  for  any  coabination 
of  flight  paths  where  3-0  conwecgeoce  is  indicated  at  the  end  of  the 
aaneuwer  period.  > 

iiS£E:  <  Sepeat  for  each  horixontal  path  aodeled  for  aircraft  1.  > 

<  lepeat  for  each  horixontal  path  aodeled  for  aircraft  2.  > 

LSS2;  <  lepeat  for  each  vertical  level.  > 

<  Oeteraine  3-0  convergence  for  thia  coabination  of 
flight  paths.  > 

CALL  C0RVBR9ERCE.3D; 

II  (aircraft  are  converging  at  aaneuver  tine) 

THBR  II  (horixontal  coabination  is  ' straight/straight') 
ISH  <  use  3-0  aiss-distance  foraula 
to  conpute  PSEP2.  > 

CALL  SISS_0TSTARCE_305 
vnOB  for  this  vertical  level  = 
vertical  coaponent  of  PSEP2; 

BISB  PSBP2  -  0; 

TBOB  for  this  vertical  level  =  0; 

BISB  ;  <  no  change  > 

UlTIf  (all  vertical  levels  ezaained) ; 
ggPlOOP: 

BXITIP  (all  horizontal  paths  ezaained  for  aircraft  2)  ; 

smssi; 

ITIP  (all  horizontal  paths  ezaained  for  aircraft  1)  ; 

HE  throe_dinensional_convorgeaca_checks; 

- -  3B3010T30I  AOTISOIIBB  BTAIOATIOB  lOOTXRB  BlGH-LBVEl  LOGIC  - — 
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pgQCBSS  thr««_jlBen9lonal_conT«rg«Dc«_clt*cks: 

IHT  (HPkTHI,  HP1TH2,  IBVBl) ; 

LOOP:  <  Repeat  for  each  horizontal  path  nodeled  for  aircraft  1.  > 

LOOP:  <  Bepeat  for  each  horizontal  path  nodeled  for  aircraft  2.  > 

’’  OOP:  <  Bepeat  for  each  vertical  level.  > 

CILL  CO»»B8GBMCB_30 

u  (nhHGBOn.harl(aPKTHI)  ,  BiBGEOR.verl  (LBTBL)  , 
niRaEOH.hor2(HP»TH2) ,  HlHGEOn. ver2 (LETBL) ) 

OPT  (n007BL.ralatlTe_geoaetr7) : 

XE  (DOT  0) 

THBB  XE  (HP1TH1  Efl  JCSP  AlJi  HP»TB2  *CSP) 

THEM  CALL  B1SS_DIST»HCB_3D 

Xa  (HOOVBL.  relatiTe_gooiotr 7 ,  JTSPB) 
OPT  (PSEP2(HPITH1,HP»TH2,LB7Et)  , 
TaOB(LE7EL))  ; 

ELSE  PSEP2(HPIITB1,  8P4TB2,  LEVEL)  «  Oj 
7BDB(IBTBL)  »  0; 

ELSE  ;  <  DO  Change  > 

EIITIP  (all  vertical  levels  ezanlned) ; 

112X22E; 

EIITIP  (all  horizontal  paths  ezanlned  for  aircraft  2)  ; 

xsaxsaE; 

EIITIP  (all  horizontal  paths  ezanlned  for  aircraft  1)  ; 

EBDLOOP: 

EBP  three_dlaen3lonal_convergencn_checks; 


BESOLPTIOH  JIDTISORIES  BTIIPIIIOB  tOPTlBB  LOW-LBVBl  LOGIC 
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PltOCtSS  addition_to_RX?P_table; 

<  •'■his  process  stores  projected  positions  and  velocities  in  the  RAPP  table  for 
each  aircraft.  > 

LOOP;  <  Repeat  for  each  vertical  level.  > 

Store  vertical  position  and  velocity  for  this  level  in  RAPP  table  entry; 

RXITIF  (all  vertical  levels  selected) ; 

EH  PLOP P; 

LOOP :  <  Repeat  for  each  horizontal  path  nodeled  for  this  aircraft.  > 

Store  horizontal  position  and  velocity  for  this  path  in  RAPP  table  entry; 

EXITTR  (all  horizontal  paths  selected  for  this  aircraft)  ; 
gHDLOOP: 

EHP  addition_to_BAPP_table; 


RESOIOTIOH  ADTISORIBS  EHAIOATIOH  ROOTIHS  HIGH-LEVEL  LOGIC 
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PBOCtSS  aadltlon_to_H»P?_table; 

loop;  <  Repeat  for  «ach  rarflcal  > 

Store  vertical  position  and  velocity  for  this  level  in  BIPP  table  entry; 

EIITIP  (all  vertical  levels  selected)  ; 

EBOtOOP: 

lOOP;  <  Pepeat  for  each  horizontal  path  aodeled  for  this  aircraft.  > 

Store  horizontal  position  and  velocity  for  this  path  in  BhPP  table  entry; 

EXITIP  (all  horizontal  paths  selected  for  this  aircraft) ; 

SBDI.OOP: 

ESQ  addit ion_to_PAPP_tahle; 


PESOLOTIOa  ADVISORIES  EVALDA1IOR  ROOTIRE  LOW-IEVBL  lOOIC 
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PHOCBSS  coll«ctloa_of_ilBlaaia; 

<  This  procsss  Is  parforssd  st  sseh  tlas  stap  daring  tha  aanaasar  parlod  to 
sasa  tha  sialana  saparatlob  valaaa.  > 

LOOP:  <  Rapaat  for  aach  sartlcal  Laval.  > 

I?  (carraot  vartlcal  saparation  for  this  Laval  U  pravloaa  alnivaa) 
T8B1  sava  carraat  saparation  as  na«  ninlnns  in  vask; 

EIlTIf  (all  vartlcal  lavala  procaasad) ; 

^gPlOOP: 

LOOP:  <  Rapaat  for  aach  horizontal  path  nodalad  for  aircraft  1.  > 

LOOP:  <  Rapaat  for  aach  horizontal  path  nodalad  for  aircraft  2.  > 

U  (currant  ranga  for  this  horizontal  conblnation  U 
pravloaa  alnlaas) 

TB8B  sava  cnrrant  ranga  as  nav  alnlaas  in  8802; 

LOOP:  <  lapaat  for  aach  vartlcal  laval.  > 

£2  (chrcast  slant  ranga  for  this  conblnation  of 
flight  paths  U  pravtoas  slnlaas) 

TBBB  Sava  currant  slant  ranga  as  nav  slnlaas  In 
3-0  PS8P2  arrar; 

If  (horizontal  conblnation  Is  'stralght/straight') 
TB BB  sava  carraat  vartlcal  saparation 
In  TBDB  for  this  laval: 

SlITIP  (all  vartlcal  lavals  procaasad) ; 

BIITir  (all  horizontal  paths  procaasad  for  aircraft  2)  ; 

311TI?  (all  horizontal  paths  procaasad  for  aircraft  ; 

MBiagp; 

£12  collactlon_of_Blalnans; 

-  RBSOLOTIOB  kOTlSOBIBS  BVkLOkTXOB  BOOTIBB  BIOB-LEVBl  LOGIC  - 


13-P236 


PB0CB3S  coll«ctlon_of^«inliu«« 


IltT  (HPHTHI,  HP4TH2,  IBTfl)  ; 

LOOP:  <  Papaat  for  aach  aartlcal  laral.  > 

U  (COPT(LEPBt)  11  TaDkdBTBin 

THBB  THO»(lBPBl)  ■  CaiT(LBTBL); 

8IHIP  (all  vaxtleal  iaaala  nroeassad) : 
g»DlQOP; 

LOOP;  <  Sapaa*  for  aach  horizontal  path  aodalad  for  aircraft  1.  > 

LOOP;  <  Bapaat  for  aach  horizontal  path  aodalad  for  aircraft  2.  > 

IP  (C0BH2(HPktH1,  BP4TH2)  H  RBD2(BPhTB1,  HP*TB2)) 

laSI  BBD2(BPkTB1,  BPkTB2)  ■  CBBH2  (BPhTBI ,  aP4TB2)  5 

LOOP;  <  Bapaat  for  aach  zartical  laval.  > 

IZ  <CBBP2(BPItR1,  BPITB2,  LBTEl)  U 
PSBP2(RPkTB1,  aP»TB2,  LETBLI) 

THBB  PSBP2(aPkTB1,  BPkTB2,  IBTBL)  - 
CtIBP2(BPkTR1,  aPkTS2,  LBPBL)  ; 

XI  (RPkTRI  IQ  BCSP  112  BPkTB2  JQ  SC5P) 

TBBB  PaDBCLETBL)  -  COBT(LETBL); 

BIITlf  (all  vartlcal  lavala  procassad)  ; 

smaai-. 

SXITIP  (all  horizontal  patha  procaaaad  for  aircraft  2)  ; 

imssi; 


tllTlP  (all  horizontal  patha  procaaaad  for  aircraft  ; 
iHPLOoP; 

EBP  colloctlon_of_alnlaaaa; 

-  RBSOLaTtOB  kPTISOBIES  BTkLOkTIOB  BOOTIBE  LOB-LBTBL  LOGIC 
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PHOCBSS  g*oa«tr7_lnitlalliatlon; 

<  This  proeass  Inltialisae  th*  position  anl  vsloclty  variables  for  each  aircraft 
prior  to  the  aodsling  of  the  aaasavsr  period.  > 

LOOP:  <  Bspaat  for  each  aircraft.  > 

LOOPS  <  Bspaat  for  each  horizontal  path  aodeled  for  this  aircraft.  > 
Initial  horizontal  position  and  velocity  for  this  path  »  projected 
horizontal  position  and  velocity  at  end  of  delay  period; 

S11112  (•«ch  horizontal  path  has  been  selected) ; 


LOOPS  <  Bepeat  for  each  vertical  level.  > 

Initial  altitnde  and  vertical  rate  for  this  level  =  projected 
altltado  and  vertical  rate  at  and  of  delay  period; 

BIITIP  (each' vertical  level  has  been  selected); 

SlSLaSl: 

BIITIP  (both  aircraft  have  been  processed) ; 

BBPLOOP; 

BHO  geonetry.lnltlallzation; 


BESOLOTIOI  hOriSOBIIS  BThLOITIOB  BOOTIBB  BIGH-LSVBL  LOGIC 
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PR0CB5S  qeo»e*ry_ini^ ialization; 


IMT  (HPHTH,  tEVEL) 


LOOP:  <  Repeat  for  each  aircraft.  > 


LOOP;  <  Repeat  for  each  horizontal  path  nodeled  for  this  aircraft.  > 


IIAll6B0H.hor(HPlTH)  ^  OELGBOB.hor: 

BIITIP  (each  horizontal  path  has  been  selected) ; 
BMPLOOP: 


LOOP:  <  Repeat  for  each  Tertical  lerel.  > 

HAMGEOB.  7er  (LETBL)  =  OELGEOH.»er; 

BXITIP  (each  vertical  level  has  been  selected) ; 
BRDLOOP: 


ETITIB  (both  aircraft  have  been  processed) ; 
BBDLOOP: 


EHD  5eoaetr7_initialiTation; 


P.ESOtOTTOB  AOTISORIBS  EVAIOATIOR  BOUTIBE  10«-LE7BL  LOGIC 


PtOCtSS  ittcr«i«ntal_adTaBC«««nt; 


<  This  process  adeances  each  aircraft  Increeentally  at  each  tlie  step  dnring  the 
aodeltng  of  the  aaneoter  period.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

<  hdeance  aircraft  eerticallT-  > 


LOOP;  <  Repeat  for  each  tettical  letei.  > 
CRH  7!RTIC»t_10fh*C88B8T; 

RTITIP  (all  tertlcal  letela  processed) ; 
gRPtOOP; 


<  Adtaoce  aircraft  horlsontally.  > 

>;ALL  COIITIROe_STSAIGHT;  <  ’Straight*  path  always  eodeled.  > 
('turn  left*  is  being  aodeled  for  this  aircraft) 

THSR  qiLl  TORR.IBPT; 

Xf  (’tarn  right’  is  being  aodeled  for  this  aircraft) 

THBR  CALL  TnFS_BIGHT; 

<  Add  data  to  BlPP  table  at  the  appropriate  tlae.  > 

(this  aircraft  is  being  aenenwered  jUU 
it  is  tiae  for  an  entry  in  the  RAPP  table) 

THBR  pgRPORB  additton_to_RAPP_table; 

gilTlP  (both  aircraft  processed) ; 

EIPIOCIP; 


;gD  increBental_ad»ancoaent; 


RESOIOTIOR  ADTISOBIES  BTAIOATIOR  RODTIRE  BIGH-LBTBL  LOGIC 
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PIOCESS  lncraaantal_advaDC*m«nt; 

IHT  (HPATH,  tEVEt)  ; 

WOP:  <  Sapaa*.  for  aach  aitetaft-  > 

LOOP;  <  Rapaat  tor  aach  aartlcal  laaal.  > 

PnTZCtL.tOThICIRBIT  U  (ttTB.SDPB  (IBfIL)  ,  TZBXIT) 
UaSl  (Rha6B0B.*ar(LBTn)) : 
BZITIP  (all  Tartlcal  laaala  proeaaaad) : 

SUDLOOP; 

CILL  COHTIBni_ST8lllGHT  U  (TIBIST) 

IBOBT  (BllQBOB.hor(SCSP)  )  ; 

If  (P»TH.aODBL(STLP)  Sfl  ITBOB) 

raS"  cm  TOPB_LBPT  la  (TOaCOB) 

IBOOT  (RkHaSOfl.hor  (BTtP)  )  ; 

IP  (PlTH.aOOPKSTBP)  Sfl  mOBJ 

TBgg  CAIL  TOBS.SieHT  U  (TOBCOBJ 

I  BOOT  (BklieSOH.hot(STaP))  ; 

I»  (HSPND  jjfl  JTSOE  for  this  aircraft  JU 

it  Is  tlaa  for  an  antrp  In  tha  BkPP  tabla) 

TBEtt  PBHPOPB  addltlon.to_BhPP_taM.ai 

gllTif  (both  aircraft  procassad) : 

gJiagE; 

BBP  Increaantal.adTancaaant; 


BESOtOTIOB  hDTISOBIBS  BThLOhTIOB  ROOTIBB  lOW-tBTBt  tOOIC 
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P80CBS5  linear_«od*llnq_ot_<l«l«f ; 

<  This  process  sodels  the  deiay  period  by  projecting  each  aircraft  s*-;.aight  for 
DELAY  seconds.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

CALL  VBRTICAL_ADTA>CI!BIIT;  <  Ose  cnrrent  vertical  rate.  > 

CALL  C0m«0B,STRlI6HT; 

BIITIP  (both  aircraft  processed) ; 

BBDLQOP; 

CALL  COHVER5EHCB_30; 

IP  (aircraft  are  converging  in  3-0  after  delay) 

THBR  PSEP2I  =  3-0  separation  after  delay; 

vnoBI  3  vertical  separation  after  delay; 

BLSB  <  use  3-0  aiss-distance  toranla  to  coapnte  PSEP2I.  > 

CALL  HISS_DtSTAIICB_30; 

VBDBI  ■  vertical  coaponent  of  PSBP21; 

CALL  COBVEHGE!ICE_HORIZOHTAL; 

IP  (aircraft  are  converging  in  range  after  delay) 

THBB  HnD2l  «  range  after  delay; 

SL££  <  use  horizontal  aiss-distance  fornnla  to  coapate  RR02I.  > 

CALL  BISS_DISTA«CE_HOBIZOIITAL; 

1?  (aircraft  are  diverging  vertically  before  delay) 

TBEB  THOAI  »  vertical  separation  before  delay; 

BLSEIP  (aircraft  are  not  diverging  vertically  after  delay) 

THBH  TBDAI  «  vertical  separation  after  delay; 

QTBtB»I?g  ▼"DAI  -  0; 

*50  linear_aodeling_of_delay; 


HESOLOTIOi  AOVISOHIES  ETALOATIOH  ROOTIHB  HIGH-LBTBL  LOGIC 
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PBOCtSS  lin«ar_aod*lln9_of_d«la]'; 


LOOP;  <  P«p«a*  for  aach  aircraft.  > 

CILL  TEPTICU_KDriHCHERT  I]l  (DBLSEOd.ED  for  this  hC,  DBLhT) 

mOOT  (DELSEOH.Tsr  for  this  kC)  ; 

CkH  COBTIIlOB.STEhlGHT  IJI  (DBLkT) 

IROOT  (OBLSEOH.hor  for  this  kC)  : 

BIITIP  (both  aircraft  procssssd) : 

gnoioop; 

CkLL  C0IITEBGENCE_30  U  (DELGBOH.  horl,  DBLGBOH.  vsri ,  DBLGEOB.  hor2,  DEIGBOH.  Ter2) 
OPT  (nODTBL.ralatlTS_g«oaatrp) ; 

IP  (DOT  IT  0) 

THEE  PSEP2I  »  BX"»2  ♦  BT*«2  ♦  BZ»«2; 

THDBI  >  kBS(OBLGBOa.Tar2.Z  >  OBLGBOB.  rsr  1.  Z)  ; 

ELSE  CkLL  BISS_DISTk»CB_3D 

U  (RODPBL. rslatiTS^gaoBStrT^  STBOB) 

231  (PSEP2I,  TBOBl); 

CkLL  COBTBBGBRCE.aOBIZOBTkL  UI  (DELGBOR.horl ,  DBLGEOB.  hOr2) 

231  (BODTBL.rsiatiTs.gsosstry)  { 

11  (DOT  13  0) 

TBEB  HBD2I  ■  Br“*2  ♦  HT»*2! 

ELSE  CkLL  BISS_OISTklCE_BOaZZORTkL 

U  (aODTBL.rslatiTS_gsosstrr) 

231  (HB021) ; 

DOT  »  (STECT2.Z  -  STBCT1.Z)  •  (STECT2.ZD  -  STBCT1.ZD); 

II  (DOT  21  0) 

TBER  fBDkl  -  kBS(STECT2.Z  -  SPBCT1.Z); 

ELSE  DOT  -  iZ  •  TRZJ 
II  (DOT  13  OJ 

TBER  PBDkl  -  kBS(RZ) ; 

ELSE  PBDkl  -  0; 

SIS  ilBoar_todslisg_of_dsla7; 

— - -  lESOlOTIOB  kDTISOBIES  BTkLOkTZOR  lODTlIB  lOf-LETEL  LOGIC  - - - 
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PKOCESS  nonllB«ar_adTaiic«a«nt; 

<  This  procass  advances  aaeit  aircraft  lacraaantally  at  each  tine  step  daring 
nonllnaar  aodaling  of  the  delay  period.  > 

LOOP!  <  Repeat  for  each  aircraft.  > 

<  idvanee  aircraft  vertically.  > 

IP  (last  half  of  delay  period) 

TBBR  <  respond  to  any  prevloas  vertical  advisories.  > 

CALL  TERTICtt.hDThRCIlEiT; 
eiSB  <  advance  at  catrent  vertical  rate.  > 

CiLL  VEBTIC»l_AOTl8CBHE«T5 

<  Advance  aircraft  horizontally.  > 

» 

UE  (first  half  of  delay) 

THgR  <  sodel  any  sensed  tarns.  > 

(strong  left  tarn  sensed  for  aircraft) 

TBBR  CALL  TOBB.LEPT; 

BLSBIP  (Strong  right  tarn  sensed  for  aircraft) 

THBR  CALL  TDBi.RIGHT; 

OfgBBflSB  CALL  COITIBUB.STRAISHT; 

BLSB  <  aodel  response  to  any  prevloas  resolatlon  advisories.  > 

If  (prevloas  TL  advisory) 

THBB  CAH  T08»_LBPT; 

BLSBIP  (prevloas  TB  advisory) 

TBBB  CALL  ?OBf_BISHT; 

OTHBHBISB  CALL  COBTIBOB_STSAiaHT; 

3IITIP  (both  aircraft  advanced) ; 

BRDLOOP: 

Ufi  nonlinear_advancenent : 

-  BBSOLOTIOB  ADPISORXBS  BTALOATIOB  tOOTIBB  BIGB-LSTBL  LOGIC  - 
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PHOCBSS  BOBliD»ar_advaDc«a*Bt 


LOOP;  <  Sapaat  for  each  aircraft.  > 


IP  (TIBE  OlHT/2) 

THBII  CULL  TBPT1C»L_»DT»«CEHE«T  If  (HWB.ZDPD,  DEHHT) 

tIODT  (DBLGBOB.  per)  ; 

ELSE  CILL  fEBTXCtL.lDTtECBBBET  If  (DEIGBOB.ED,  DBLIET) 

mOOT  (OELGBOB,  per)  ; 


12  (TIHB  12  DBLlT/2) 

THBH  12  (S7ECT.T0BH  Bfl  SSTBBGLPT) 

TH5B  CULL  TOHB^LEPT  If  (TORCON) 

moDT  (DBLGEOB.hor)  ; 

BLSBIP  (S7ECT.TESB  E^  SSTRRGRGT) 

TEPf  CUL  TOHR_HIGHT  If  (TOHCOH) 

;ROOT  (DBLGEOB.hor); 

OTHER  RISE  OLL  COHTIHtlB_ST81lIGHT  If  (DELIHT) 

lyOPy  (DBLGEOB.hor) 


ELSE  12  (PHR*  12  *TL) 

THEB  CALL  TORH_LBPT  If  (TDHCOH) 

IHOOT  (DBLGEOB.hor); 

EL5BIP  (PHRA  Efl  ITR) 

THEE  CALL  TORH_HIGHT  If  (TDRCOH) 

mOGT  (DBLGEOB.hor); 

OTHBRHISE  CALL  COETI«OB_STH AIGHT  If  (DBLIET) 

lEODT  (DElGBOH.hor) 


EtiTiP  (both  aircraft  adpanced) : 

12£1S0£: 


EED  noallnear_adPaoceaeot ; 

-  EESOLOTIOE  ADVISORIES  BTAtOATIOE  HOOTIEE  LOE-LETEL  LOGIC 
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PPOCtSS  Doiillii«ar_d«la7_prap«rations; 

<  This  procass  coapates  *ha  torn  constaots  and  final  vertical  rates  for  each 
aircraft  in  preparation  for  nonlinear  nodellng  of  the  delay  period.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

<  Conpnte  final  vertical  rate  for  delay  period.  > 

CALL  PIH»L_TPBTICAt_8lTB_DBTB»HI»iTI0i; 

<  CoaputG  tarn  constants  for  delay  period.  > 

CALL  COHPOT»TIO»_OF_TOe!l_CO!IST»IITS; 

BIITIP  (both  aircraft  processed)  ; 

BBDLOOP! 

BMP  nonlinear_preparatlons; 


- V-  BISOtOTIOB  ADTISOPIES  BTAtOATIOB  BOOTIBB  aiQH-LBPlt  tOOIC 
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PliOCBSS  nonlinear_delay_prep«ration3: 

FIT  (ZDNIH,  ZOBHX)  ; 

LOOP :  <  Repeat  for  each  aircraft.  > 

CALL  FISAL_VE8TICAL_BATB_0ETBBMIHATI0* 

12  (STBCT.ZD,  STBCT-FSQ,  PTBA) 

OPT  (FATF.  ZDFD  for  this  aircraft); 

CALL  COBPOTATI01I_OF_TORB_CO»STA»TS 
12  (SVBCT. 7SQ,  DELIBT) 

OPT  {TPRCON  for  this  aircraft)  ; 

BIITIF  (both  aircraft  processed)  ; 

ZBPLOO?! 

FHO  noniinear_preparations; 


RZSOtUTIOll  A07IS0BISS  SVILOATIOS  30PTI3E  LOI-LFTBL  LOGIC 
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pyoc^SS  nonlin«ar_iodalln9_of_d«lar ; 

<  This  process  lodels  the  delay  period  nonlinearl;  by  perforsing  a 
fast-tiae  sisulation.  > 

PIT  Tine;  <  local  variable  > 

PBHPOHa  noiilinear_delay_preparatlODs: 

PSEP2I  >  3-0  separatioa  (vertical  veighted)  before  delay; 

HSD2I  °  range  before  delay; 

vaotl  >  vertical  separation  before  delay; 

vaOBI  >=  vertical  separation  before  delay; 

Tiaf  *  0; 

HEPfhT  OllTIl  (TIBS  U  DELAT)  ; 

<  Advance  each  aircraft  by  OBIIET  seconds.  > 

PTaroaa  nonlinear.advaaceneot; 

<  Save  alnisua  separation  valaes.  > 

Coapnte  current  3-0,  horlsontal,  and  vertical  separation; 

IS.  (current  vertical-velgbted  3-D  separation  U  PSEP2I) 

TBBW  PSEP2I  «  current  vertical-ueighted  3-0  separation; 
▼aOBI  •  current  vertical  separation  (unveighted) ; 
RRDII  >  iiiy(!iaD2I,  current  range); 

THOAI  a  nm (THOll,  current  vertical  separation); 

TIRE  •  TIRE  ♦  OEIIHT; 


BHDPBPPAT: 


nonllnear_nodeling_of_dolay; 

-  HBSOLOTIOR  ADVISORIES  ETALOATIOR  HOOTIRE  HIGH-LEVEt  LOGIC 


13-P2a8 


PKOCISS  nonIln«ar_aod«llng_of_d«la7; 


IIT  {TIH«,  P2,  h2,  T); 

PtBfQBH  nonliii«ar_d«la7_pE«parations; 

HB02I  »  (ST8CT2.X  -  STBCT1.X)**2  ♦  (STSCT2.I  -  STECT1.t)**2; 
THDXI  ■  XBS(SrBCT2.Z  -  STBCT1.H; 

XBDBI  -  fHOXI; 

PSBP2I  ■  BH021  ♦  (PflOtl  •  TIBIGBT)  *»2; 

TIBS  «  0; 

SSPBXT  OBTIt  (TIBB  OELXT)  ; 

PBHPqBB  Bonlloaar.adTanceaeot; 

B2  ■  (DEtGBOB.hor2.X  -  OEIGEOH.  horl.  X)  **2  ♦ 

(DBIGBOfl.  bor2.7  >  DBIGBOB.hor2.  T7  ••2; 

T  »  »BS(DBlGEOS.T«t2. 2  “  DBlGEOB.Terl.Z)  ; 

?2  •  32  ♦  (Y  •  T»!1GHT)**2; 

IT  <P2  IS  PBEP2I) 

THEB  PS3P2I  «  P2; 

TBDBI  -  T; 

BBD2I  ■  BIB(BBD2I,  B2)  ; 

TBOII  •  BI1I(»BD»I,  T)  ; 

TIBB  ■  TIBB  ♦  DEIIBT; 

ssmm:; 

JJ[2  nonlineat_aod«ling_of^dala7; 


RBSOIOTIOB  XDTISORIES  BTXLOXTIOB  ROOTIIE  lOf-LBTSL  LOGIC 
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PROCESS  separatlon_calcalations; 

<  This  process  coapates  ihe  Teriical.  horizontal,  and  3-D  separation  talnes  at 
tine  step  daring  the  naneuver  period.  > 

LOOP;  <  Repeat  for  each  tertical  lenel.  > 

Conpute  and  save  vertical  separation  for  this  level; 

PIITIP  (all  vertical  levels  processed) ; 

BWDLOOP; 

LOOP;  <  Repeat  for  each  horizontal  path  nodeled  for  aircraft  1.  > 

LOOP;  <  Repeat  for  each  horizontal  path  nodeled  for  aircraft  2.  > 

Conpate  and  save  horizontal  separation  (range)  for  this 
conbinatlon  of  horizontal  paths; 

LOOP;  <  Repeat  for  each  vertical  level.  > 

Conpute  and  save  3-D  separation  (slant  range,  vertical 
weighted)  for  this  conbinatlon  of  flight  paths; 

EIITIT  (all  vertical  levels  processed)  ; 

ERDLOOP; 

EXITIP  (all  horizontal  paths  processed  for  aircraft  2) ; 

ERDLOOP: 

BTITIF  (all  horizontal  paths  processed  for  aircraft  1) ; 

gyptagp; 

SBD  separatlon_calcalatlons; 


RBSOLOTIOR  KDTISOBIES  BTtLDkTIOR  RODTIRB  HI6H-LBTEL  LOGIC 
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PROCBSS  separatlon_calcal«ttOBs; 

litT  aS»EL,  HPHTH1,  9PIT!I3)  ; 

LOOP;  <  Pepaat  for  aach  aartlcal  level.  > 

COBT(LSTBL)  »  IBS  (BiBGBOB.  Tet2  (Lt»?L)  .1  -  BiSGBOB.  vet  1  (LBPBL)  .  Z) 
BIITIP  (all  vertical  levels  processed)  ; 

Si.8t2ge; 

LOOP;  <  Repeat  for  each  horlzootal  path  eodeled  for  aircraft  1.  > 


tOOP; 


<  Repeat  tor  each  horizontal  path  aodeled  for  aircraft 


CtJRaZ  (HP1TH1,  HPATR2)  • 

(B»aGEOa.hor2(HPlTH2)  .X  -  aiRGBOB.hot1(aP»TH1).r)*«2t 
(B»H0E0a.hot2  (BPATH2)  .1  -  BiaGBOB.hotl  (BPITHI)  •  T)  ••2; 

LOOP;  <  Repeat  for  each  vertical  level.  > 

CnBP2(HPITal,  HP»TH2,  LETEL)  ■  COHBZ ( HPATB1 ,  ap»TH2) 
♦  (CORT  (LEVEL)  •  V»BIGHT)*»2; 

Elltip  (all  vertical  levels  processed) ; 

saaoqg; 

BIITIP  (all  horizontal  paths  processed  for  aircraft  2) ; 

BIITIP  (all  horizontal  paths  processed  for  aircraft  1) ; 

EMU20P; 

SRO  separatiOB_calcolations; 
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PHOCtSS  v«rtlcal_tate_deterilnatlon; 


<  This  process  deterslaes  the  final  vertical  rate  to  be  achieved  by  an  aircraft 
In  response  to  each  vertical  resolution  advisory  which  nay  be  sodeled  daring 
the  aanenver  period.  > 

<  Select  the  required  rates.  > 

If  (this  is  a  'fast*  aircraft) 

THBM  •CllBb*  rate  ^  JDOPP; 

'Descend'  rate  »  -tDDBKP; 
tise  <  this  is  a  'slow*  aircraft.  > 

'Clinb'  rate  «  2D0PS; 

'Descend'  rate  =  -ZDOPBS; 

<  Dse  the  delayed  vertical  rate  If  it  already  erceeds  the  required  rate.  > 

'Cllab'  rate  <  six('cllab'  rate«  vertical  rate  after  delay): 

'Don't  descend'  rate  •  nix(0,  vertical  rate  after  delay): 

'Descend'  rate  «  HI  B  (' Descend'  rate,  vertical  rate  after  delay): 

'Don't  cllab'  rate  -•  HIB(0,  vertical  rate  after  delay); 

<  Change  'descend'  to  'don't  cllab'  if  aircraft  Is  too  low.  > 

If  (carrent  altitude  U  terrain  altitude  froa  state  vector  t  ITEBB) 

Tggl  'Descend'  rate  •  'don't  cllab'  rate; 

lU  vertical_rate_deterBioatloB; 


teSOtOTXOI  LDVISOlieS  eriLDlTIOB  bodtibb  bigr-lbtbl  logic 
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PHOCtSS  *er*ical_rate_aeter«lnation; 

(STECT.7SQ  2T  VTHSQ) 

THBH  RiTE.CLB  for  *hls  aitcraf*  =  ZOOPE; 

HUTE. DBS  for  this  aircraft  =  -ZODBEE; 
SISB  BiTE.  CLB  for  this  aircraft  =  ZOOPS; 

BITE. DBS  for  this  aircraft  =  -ZDDBIS; 

BUTE.CLB  =  BM(H»TB.CtB,  OBLGEOB.ZO); 

BUTE. ODES  *  BAX(0,  DEtGEOB.ZD); 

BATE. DBS  =  BIBfBATB.  DBS,  OELGEOB-ZD); 

BATB.DCL  =  DEtGBOS-ZD); 

IF  (S7ECT.Z  IT  SVSCT.  TEHAtT  ♦  ATBHB) 

TffEB  bate,  DBS  =  BATS- DCl; 


ESP  Tertical  rate_aet6rainatioii: 


RESOIOTIOI  ADTISOIZBS  STAIOATIOI  tOOTIRE  lOR-LETEL  LOGIC 
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ROUTItlB  R?SOI.UTI0N_ADVISORT_BODPlIIIG_fOB_PRBDICTED_SEPIlR»TlOS 

TH  (Resolution  advisories  for  two  aircraft,  aircraft  state  vectors) 

OPT  (Closes*  3-D  separation  for  the  pair) ; 

<  This  routine  aodels  one  set  of  resolution  advisories  for  a  pair  of  aircraft  to 
deteraine  the  3-0  miss  distance  which  those  advisories  will  produce.  > 

Access  conflict  table  entries  for  both  aircraft  via  oointers 
in  state  vectors; 

Obtain  previous  resolutions  advisories  for  both  aircraft  froa 
conflic*  table  entries; 

Ini*ialite  positions  and  velocities  to  current  values; 

PEREORfJ  one_path_BOdelinq_of_delay_per iod ; 

PEPFORn  aaneuver_tiBe_calculation;  <  Same  as  in  PSEP_SAtpix_geh?EATOR  > 

lOOP;  <  Repeat  for  each  aircraft-  > 

CALL  PmAL_TERTICAL_HATE_OETERBIHATiON;  <  Ose  vertical  RA  to  be  modeled  > 
EXI'^IF  (both  aircraft  processed)  ; 

ESDLOOP; 

PERFOPB  one_path_aaneuver_Bodeling; 

PFRFORB  one_path_3D_convergence_check; 

EBP  RPSOLO’'IOB_AOVISORr_flODElING  'OR  PREOIC’^ED_SEPARATION; 


RESOLOTIOR  ADTISOriES  EVALOATIOB  POOTIRE  HIGB-LSVEl  LOGIC 
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BOOTIlt  »BSOHIT10H_»D?ISOHT_80DBLlBG_rOB_P8EDICTBD_SEP»tlllTIO* 

I»  (HBM,  TB»1,  HBB2,  »B»2,  SBECT1,  SPECT2) 

OPT  (PSBP2X)  ; 

tOOP:  <  Bepeat  for  each  aircraft.  > 

I*  (STECT.CTB  £S  iWOlt  for  this  aircraft) 

THBB  PBBl  for  this  aircraft  ■  ST8CT.CTE->CTBItTBT.BH»>D; 

PTBl  for  this  aircraft  ■  S»BCT.CTB->CTB!ITHT. 

BtSB  PHB»  for  this  aircraft  «  SBtOBES; 

PVBB  for  this  aircraft  •  SROBBS; 

tnitialize  position  and  velocity  cosponents  in  DBlGEOn  to  valaes 
in  S7BCT  for  this  aircraft. 

ETITI?  (both  aircraft  processed) ; 

H.BLgg£: 

PEBP0B8  one_path_Bodeling_of_dela7_period; 

PBRPORt  aaneaTer_tiie_caicnlatlon;  <  Sane  as  in  PS5P_»JI'^IX_GEBEBIIT0R  > 

LOOP!  <  Repeat  for  each  aircraft.  > 

CXLL  PIH»L_7ERTIC»1_R1TE_OETERHIH»TIOH 
IS  (DBLGEOH.ZO,  S7BCT.TSQ,  TBl) 

OPT  (RBTB.ZDPP  for  this  aircraft) ; 

BllBlP  (both  aircraft  processed) ; 

MPM9?; 

PBEPORS  one_path_ianeaTer_aodeling; 

PBBrORH  ono_path_3D_conTergence_chech; 

BRP  RESOtP?IO«_iOTTSORr_SODBtI»0_POH_PBBDICTBD_SBP»RhTIOR; 

-  RBSOLPTIOH  hPTISORIBS  B7IILPIITI0B  HOPTIRB  lOW-lETBl  LOGIC  - 


13-P255 


paoCBSS  oa«_path_iod«ling_of_d«la7_p«riod ; 

<  This  procaas  aodals  tha  (light  paths  of  tao  aircraft  daring  tha  dalay  parlod, 
prior  to  thair  raspondlng  to  a  singla  sat  of  rasolatlon  advlsorlas. 

Tha  aircraft  nay  ba  aodalad  In  linaar  or  nonllnaar  flight  dorlng 
tha  dalay  parlod.  > 

If  (nalthar  aircraft  has  a  strongly-sansad  tnrn  ilP 

nalthar  aircraft  has  a  praaloas  aartical  rasolatlon  advisory  iitD 
nalthar  aircraft  has  a  pravlons  TS  or  TL  advisory) 

lau  <  both  aircraft  are  In  linaar  flight.  > 

pgRf09H  one_path_linear_aodaling_of_dalay; 

BLSE  <  one  aircraft  say  ba  In  nonlinear  flight.  > 

PBHFOBH  ona_path_nonlinear_Bodeling_of_delay; 

;nd  ona_path_aodaling_of_dalay_pariod ; 


■  BSOLOnOII  lOriSOBIBS  BTtigtTIOV  HOOTXHB  HI6B-L8TBL  LOGIC 


PHOCtSS  on«_pa*h_«od«ling_of_a«lay_p«tlod; 

I£  ((SVBCT.TORS  JIJ  SSTRSOLPT  ^JJJl  STBCT.TtIHlI  fij  SSTBUORGT  for  both  aircraft)  ijf2 
PVRA  SHORES  for  both  aircraft 
(PHRi  O  STR  AflB  PHRh  STL  for  both  aircraft)) 

THEH  PBRPORH  on«_path_linoar_iod«ling_of_d«Ia7; 

BISB  PBRBORa  aii«_path_BOBlinaar_aod*ling_of_d«lar; 

?H0  one_path_aod*ling_of_d*iay_p€riod; 


RESOLOTXOR  AOTISORXBS  BTILOITXOR  ROOTXHB  lOt-lBrBX  LOSXC 


T3-P257 


PBOCtSS  one_path_BaneuTet_iodeling; 

<  This  process  aodels  two  aircraft  as  responding  to  a  single  set  of  resolution 
advisories  during  the  laaeuwer  period,  bj  perforsing  a  fast-tine  sinulatlon.  > 

FLT  TIBE;  <  local  variable  > 

If  (resolution  advisory  to  be  nodeled  for  aircraft  1  includes  TL  or  TB) 

THBW  OIL  COnPOT»TIOII_OP_TOB!I_COfSTiIITS;  <  fot  aircraft  1  > 

If  (resolution  advisory  to  be  nodeled  for  aircraft  2  includes  TL  or  TB) 

THEB  CALL  COBPOTATIOS_Of_Ttja!l_COSSTAIITS;  <  for  aircraft  2  > 

TTSE  =  TiaiBT  /  2;  <  tJse  tine  at  niddle  of  each  interval.  > 

REPEAT  BHILE  (TIME  IJ  naneuver  tine) ; 

<  Advance  each  aircraft  by  TIHINT  seconds.  > 

PERfORH  one_path_increaental_advaoceneDt ; 

<  Oeternine  nininun  separation.  > 

Conpute  3-D  separation  (slant  range,  vertical  weighted) ; 

Save  nlnlBun  3-D  separation; 

TISE  =  TIBE  ♦  TIBIBT; 

EBDREPEAT: 

END  one_path_naneuver_sodeling; 


HESOLOTION  ADVISOBIES  ETALDATION  HOOTIHE  HIGR-LEfEL  LOGIC 
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PBOCBSS  on«_path_aaDeaTer_iodellng; 

£11  (TIHB.  P2); 

I£  (HBM  £2  ITl  Og  HB»1  gfl  STB) 

THEH  CALL  COBPOT»TIOB_OP_TOB!I_CO»ST»HTS 
II  JSTECTI.TSQ,  TI8IBT) 

OPT  (TOBCOH.acI)  ; 

I£  (BHA2  52  as  £2  STB) 

TBEB  OLl  COSPOT»TI01I_OP_TPB!I_CO«ST»!ITS 
la  (STBCT2.TSQ,  TIHIBT) 

OPT  (TPBCOB.  ac2)  ; 

TIBS  »  TIBI5T  /  2;  <  Pae  tlae  at  Biddle  o£  each  intertal,  > 

RSPSHT  BHILS  (TISE  1£  BABTN)  ; 

PEBfOBS  ane_patli_inc;ea«ntal_adTanceBent; 

?2  »  {DEIGE08.hor2. X  -  DELQBOB.borl.X) •»2 

♦  (0ELGE08.hor2.I  -  OELGPOR.  hor  1.  I) •«2 

♦  ((DEIGBOB.  Ter2.Z  -  DBIGEOB  .Ter  1.  E)  •  TWEIGHT)**2; 
PSEP2I  »  BIH(PSBP2X,  P2)  ; 

TI8E  «  TIBE  ♦  TIBIRT; 

SSPESSBAS; 

EBP  oaa_path_aanaaTer_iodellng; 


BESOIPTIOB  XDTISOBIES  ETXLPATIOB  ROPTIHE  t01-LE7Bl  LOGIC 
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PHOCISS  ooe_path_3D_con»ergence_checli; 

<  This  process  Modifies  the  calculated  3-D  separation  of  two  aircraft, 

responding  to  a  single  set  of  resolution  adwisories,  if  3-D  conwergence  is 
indicated  at  the  end  of  the  Maneuver  period.  > 

CM,1  CO!I»EIiafBC2_3D: 

If  (aircraft  are  conwerging  at  aaneuwer  tine) 

THB!t  If  (resolution  advisory  does  not  contain  T8  or  T1  for  either  aircraft) 
TBBII  <  use  3-D  Miss-distance  foraula.  > 

ChLl  HISS_0IST1»CB_3D; 

BLSB  Miniaun  3-D  separation  *  0; 

?ISD  ;  <  Qo  change  > 

BHD  one_path_3D_convergence_check ; 


BBSOIDTIOH  hOfISOBIBS  BfhlDITIOH  BODTIHB  HIGH-IBTBL  LOGIC 
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PB0C8SS  ona_path_3D_conT«t9«nc«_chack ; 

Ill  TCODHHT; 

CkLL  COIIT5TIG81ICE_3D 

U  (DEIGBOa.horl,  OELGEOfl.varl, 

DEI.GBOn.hoc2.  DBLGE0n.vac2) 

OPT  (noOTBl.  calatl*a_9aoBatC7)  ; 

II  (DOT  11  0) 

THEH  h  (HR*  si  STR  is£  sb*  IS  for  both  aircraft) 

THBR  CiLI  HISS_0ISTARCE_3O 

IS  (noDTBL.calatiTa_9aoBatc7, SPAISB) 
OPT  (PSEP2X,  TCDOnnT); 

EtSE  PSEP2X  •  0; 

StSE  ;  <  no  changa  > 

ERO  ona_path_3D_conTargance_check; 


HESOlOTIOir  ADTISOHIES  ETitOATtOII  SOOTIRB  lO»-LBTBt  LOGIC 
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PB0CB3S  oa«_patb_tacr«a«Bt«l_advaac*a*Bt; 


<  This  procaas  advaacaa  aach  aircraft  iaeraasatallp  at  aaek  tlaa  stap  darlap 
tha  aaaaaTar  parlod,  whara  only  oaa  sat  of  rasolatloa  adalsorlas  Is 
balap  sodalad.  > 

LOOP;  <  Bapaat  for  aach  aircraft.  > 

<  kdtaaca  aircraft  sartleallp.  > 

CiLL  TfBTIC»t_»DT»HCEBSIt; 

<  idraaca  aircraft  horlsoatallp.  > 

(Ri  balng  aodalad  for  this  aircraft  coataias  'tara  laft') 

T^EB  CIU,  TOEB_lEPTj 

E13EIP  (Bl  balag  aodalad  tor  this  aircraft  coataias  'tura  right*) 

THEB  cm  TOBB^BIOBT; 

OTBBBBISE  CllL  COBTIBOE.STB 113HT; 

Eli TIE  (both  aircraft  procassad) : 

££U2S£: 

EBP  ooa_pa th.iacraaaa t al_a dvaacasaat ; 


BESOLOTIOB  IDTXSOBTBS  SrtlOhTZOB  BODTZBB  HZOB-lBTBl.  lOOZC 


i3>pa«2 


PROCSSS  one_pat  h_incre«en^aX_aa»anc«»ien*;; 

LOOP:  <  Repeat  for  each  aircraft.  > 

ChLL  TB8TICAl_»D»»»CBI!EST 

IS  (EATB.ZDPD  for  this  aircraft,  TlBllIT) 

IBOOT  (DEIGBOH.  Ter)  ; 

11  (HRA  52  STL) 

THEH  CALL  T05R_LE»T  IR  (T08COB) 

ISOOT  (OELGEOll.hor)  ; 

SLSEI?  (HRA  52  STR) 

•’•RES  CALL  TOEN_BIGH‘'  JS  (TGRCOR) 

I  MOOT  (OELGEOH-hOt)  ; 

O-^HEBMISE  CALL  COHTrMOE_STR AIGHT  If  (TISIMT) 

IMOOT  (DELGBOB.hor)  ; 

EXITIE  (both  aircraft  processed)  : 

EMDLOOP: 

EMD  one_path_incre«ent al_advanceBent; 


SBSOLOTIOM  ADfISORIES  BTAlOATtOR  SOOTISE  LOM-LETBL  LOGIC 
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PBQCB38  ou.|)Cth.llB«ac_iod«liiig_o{_d*la7 

<  Thla  ptoeaaa  aodala  tha  dalay  parlod,  prior  to  tha  aircraft  raaponding 
to  a  alngla  aat  of  adviaoriaa,  by  projactiog  aach  aircraft  straight  for 
OBlir  aaconda.  > 

LOOP;  <  lapaat  for  aaeh  aircraft.  > 

CitL  TBBTiCtL.IOTilCiHEHT;  <  Oaa  carrant  vartical  rata.  > 
eiLl  CORTIROB.STItliaBT: 

BIITIP  (both  aircraft  procaaaad)  ; 

tuBtaa?? 

<  Parfora  consarganca  chack.  > 

CALL  CO»yBRGfRCf_30; 

(aircraft  ara  coasarging  io  3-D  aftar  dalay) 
lim  ■InlBoa  3-D  saparation  so  far  •  saparation  aftar  dalay; 

BLS?  <  asa  3-0  aisa-dlstaaca  foraala  to  coaputa  aioiaaa  saparation.  > 
CALL  HISS_DIST»RCE_30l 

BHD  one_path_linaar_oodaling_of_dalay; 


BBSOtOTIOR  aOfXSOBIIS  BThlOITZOR  BOOTZRI  BZOB-IBTBL  LOGIC 
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MOCtss  oii«_path_llii«aE_aod«iing_of_d«lay 


FIT  TCDOBHT; 

LOOP;  <  R*p«at  for  aach  aircraft.  > 

giLt  TnTXCftL.kDTiacenBHT 

XI  (DfLOBOH.ZD  for  tkia  aircraft,  DBLkT) 
laooT  (DSIGCOa. par  for  thia  aircraft); 
cm  co«i«oB_sT«»iGai 
Xfl  (OBlkT) 

I  BOOT  (DBLGBOS.hor  for  this  aircraft): 

BIITIP  (both  aircraft  procaaaad)  ; 
ggPLOQ?; 

(^kLt  C0»TB«GE1ICB_3D 

X£  (OBlGBOa.horl,  oeiG BOH. Pari, 

DBlGBOa.  hor 2 ,  DBIGEOH.  Par2) 

00?  (a00TBt.ralatiPa_gaotatr7) ; 

XZ  (BOT  11  0) 

^HBB  ?SB»2T  ■  «X**2  ♦  «I*P2  ♦  BSPP2; 

BLSB  CilL  aiSS_DISTl«CE_30 

X2  (aoDTBl.  ralatipa.gaoaatry,  SfhLSE) 
211  (PSBP3X,  TCBBaat) ; 


BED  oaa_path_lioaar_iodaliBg_of_dala7 : 


IBSOIOTION  tOflSOBIlS  BTIiahTXOI  BOOTXBB  lOf''lBTBl  lOGXC 


PROCESS  ODe_path_noiillaear_aodellng_of_delei7; 

<  This  process  lodels  the  delay  period  noalineacly,  prior  to  the  aircraft 
responding  to  a  single  set  of  resolution  advisories,  by  perforaing  a 
fast-tiae  siaulation.  > 

FIT  TIHE;  <  local  variable  > 

LOOP:  <  Repeat  for  each  aircraft.  > 

ClLL  PlHilL_VEHTlChL_R»TE_!>BTERaiS»TIOR;  <  Ose  previous  vertical  Rh. 
CALL  COBPOT»TIO»_OP_TOHE_COEST»RTS:  <  Ose  DELIRT  tiae  interval.  > 

ElITTP  (both  aircraft  processed) ; 

EBDLOOP! 

Sininua  3-0  separation  »  slant  range  (vertical  weighted)  before  delay: 

TIE!  =  0; 

REPEAT  ORTIL  (TIHE  2E  DEL  AT)  ; 

<  Advance  each  aircraft  by  DELIRT  seconds.  > 

PBRPOrh  nonlinear.advanceaent;  <  Sane  as  in  PSEP_HATRIX_SEREB1T0R  > 
Coapute  current  3-0  separation  (slant  range,  vertical  weighted)  ; 

Save  ainlaua  slant  range; 

TIRE  «  TIHE  ♦  DELIRT; 

imimi; 

ERD  one_pat:  h_nonllnear_aodeling_of_delay; 


RESOLOTIOR  ADVISORIES  EVALDATIOR  RODTIRB  HIGR-LETEL  LOGIC 
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PSOCgSS  one_path_nonlinear_«odelinq_of_d«lay; 


FLT  (TISB,  P2)  ; 

1.00°;  <  Repeat  for  each  aircraft.  > 

CALI.  ?IIIlL_7EBtICAL_81TB_OETBHBIHATIO!l 
Ifi  (STECT.ZD",  SfECT.TSQ,  PTHI) 
am  (RATB.ZOPD  for  this  aircraft) ; 

CALL  COHPaTATIO!l_OP_TaRlI_CO!ISTAIITS 
la  (STBCT.TSQ,  OBLIHT) 

OOT  ITOBCOR  for  this  aircraft); 

BIITI?  (both  aircraft  processed)  ; 

EHOLOOO; 


0SEP2T  =  (SVECT2-X  -  S7ECT1.X)**2  ♦  (S7ECT2.t  -  S7BCT1.T)*»2 
♦  ((S7BCT2.2  -  S7ECT1.2)  •  7«BlGflT)**?; 


TIHE  =  0; 

REPEAT  IBTIL  (TIBE  GE  DELAY)  ; 

PEEPORH  nonlinear_ad7anceBent;  <  Saae  as  in  PSEP_BATRIX_GE»EBATOR  > 
P2  =  (DBLGBOB.horP.X  -  DELGEOB.  hor  1.  X)  **2 

♦  (DBLGE0B.hor2.I  -  DELGEOB.horl.  T)  **2 

♦  ( (DBLGE0B.7er2.Z  -  OBLGEOB.aerl.Z)  •  7*E1GHT)**'2; 

PSBP2X  «  B1B(PSEP2X,  P2)  ; 

TIBE  =  TIBE  *  OELIBT; 


EDDBEPEAT: 


EBP  one_pa  t  h _non 1 i no  a r _ao del in  g_o  f _de la y ; 

-  BESOLOTIOB  A07TSOBIBS  E7ALOATIOB  BOOTIBB  L0B-L87BI  LOGIC 
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800T1IIB  TOB!l_LSPT 

Jfi  (Turn  constants) 

HOOT  (X,T  coaponents  of  position  and  salocltf)  ; 

<  This  routine  aodels  an  aircraft  IncraaantallT  through  a  left  turn.  > 

Coapnte  new  X.T  positional  coordinates  for  increaental  left  turn; 

Coapute  new  X.T  coaponents  of  weloclty  for  increaental  left  tnrn; 

EXP  TOR»_I.BPT: 


RBSOLOTXOa  IDTISOlIfS  STKlOhTIOR  SOOTXil  HXOH-tPTIt  lOOXC 
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HOOTIIIB  T0H!l_lIFT 

15  (SS252  TUBCOi.ac)  ^ 

HOOT  (GBOOP  GBOB-  hor)  ; 

BIT  TBSP_I1); 


GEOB.X  » 

GEOB.X  - 

(GEOB.TD  * 

A) 

*  (GEOH.XD  * 

B) 

GEOH.T  » 

GEOH.T  * 

(GEOa.XD  * 

1) 

*  (GEOB.TD  • 

B) 

TBBP_XD  -  GBOB. XD; 

GBOa.XO  «  (GBOB.XO  •  C»)  -  (GEOB-ID  •  S»)  { 
GBOB.  TO  «  (GBOB. TO  •  CA)  ♦  (T?BP_XO  •  SA)  ; 

TBD  T01!»_I.BrT; 


RBSOLOTIOB  ADTISOIIES  BTAIOATIOR  BOnTTBE  lOW-lETBI.  LOGIC 


4' 


13-f2G9 


ItOOTUB  TD«H_110HT 


H  (Turn  constants) 

HOOT  (X,T  conponants  of  position  and  valoclty)  : 

<  This  rontlne  nodsls  an  aircraft  Incranentallr  throngh  a  right  tarn.  > 

Conpnts  nes  Z,T  positional  coordinatas  for  increneatal  right  tarn; 

Coapata  naa  t,l  cosponaats  of  valocity  for  Incranantal  right  tarn; 

EiO  TtJBM_BIGHT; 


IISOIDTIOB  IDTXSOIXBS  BTBtOhTXOB  BOOTIBB  BXOH-LBT«L  lOQtC 
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»OOTI!IB  TnR!l_RIGHT 

U  (GROOP  TORCOR.ac) 

ISOOT  (GROOP  GROa.hor); 

PLT  TS«P_XD: 

GBOB.T  =  GEOB.X  ♦  (GEOB.TO  •  »)  ♦  (GEOB.XO  *  B)  ; 
GEOB.T  =  GEOa.T  -  (GEOB.XD  *  »)  ♦  (GEOS.  TD  •  B)  ; 

TEBP_XO  =  GEOB.XD; 

GEOB.XD  =  (GEOB.XO  •  CX)  ♦  (GEOB.TD  •  S»)  ; 
GEOB.XD  =  (GEOB.XD  •  CX)  -  (TBBP_XD  •  SX)  ; 

ERD  TOSN_HIGH''; 


RESOtOTIOR  XD7IS0RIES  E7XLOXTIOR  ROOTIRE  LOR-LEVEl  LOGIC 
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HOWIfl  ?nTICftl_lOTkKSHBai 

X£  (licccaft  final  vartlcal  rata,  tin*  intattal) 

HOOT  (entrant  aircraft  altltnd*  and  vnrtical  rat*) : 

<  Thin  rontln*  nodal*  an  aircraft  ahaad  rartieallf  for  a  npocitiad  intaraal 
of  tin*.  > 

U  (entrant  nartieal  rat*  U  final  aartieal  rata) 

taei  accalarat*  aircraft  npwards  nsing  an  accalaration  rat*  of  ICCBIC; 
tLaup  (entrant  vartical  rat*  final  nartleal  rata) 

TBBP  accalarat*  aircraft  doannarda  naing  an  accalaration  rat>*  of  ICCSID; 
OTaBBfiae  ;  <  finarl  vortical  rat*  alraady  aehiavad.  > 

Zacraan*  or  dacraasa  altltnd*  according  to  vortical  rat*  and  tin*  Intarval; 

»BD  VBfiTIClL_10TlBCSHBIT; 


- -  BBSOtmOB  IDVZSOBXBS  BVBlOkTXOB  BOOTXBB  HXOB-lBTBl  MQIC  - 


13-fa72 


aon-riiig  '?bbtic»i_»dt»ik:bhb»t 

IS.  (20?. 

ISO'!?  (GPODP  GBOB.T*r); 

BLT  <2DB,  TIHT)  ; 

IP  (GEOH.ZD  IjT  ZDP) 

THBS  QBOH.BD  -  SIS(ZDP,  (QBOB.BS  ♦  iCCSIC  *  TXITT) )  | 
BISBIP  (GB0B-2D  51  20P) 

TBBH  GBOB.ZO  »  B»I(20P,  (GBOB.tO  -  BCCllD  •  TIBT)  )  | 
OTaBBSiSB  ;  <  fln»l  »«rtieal  ra**  alraadf  aehla?«d.  > 

GBOB.Z  «  G!0a.2  ♦  GBOB.ZO  •  TIHT; 

BSD  7BPTIC»1_10V»SCBBEST; 


SBSOIOTIOH  tOTISOlIBS  BmOkTIOW  SOOTIBI  lOI'LlVBL  lOGIC 


13-P2T3 


BOOTIHB  7E8TICIlt_SPEBD_LIBIT_llO»ISORT_B»lLOiTIO» 

IB  (pointer  to  a  RADS,  AC  state  rectors,  pair  record  pointer) 

OPT  (rertical  speed  lielt  advisories  in  RADS) ; 

IE  (the  aircraft  are  dlrerging  horixontally) 

THEB:  <do  nothing) 

ELSE  LOOP; 

Sot  nest  aircraft  la  pair; 

BfITIP  (done  hoth  aircraft) ; 

PBBFuRH  conTerging_AC_check; 

IP  (AC  are  conrerging  such  that  the  AC  aay  receive  a  7SL) 

THEB  IP  (vertical  resolntion  advisory  for  subject  AC  is  not 
apposite  in  sense  to  the  vertical  velocity  of 
subject  AC) 

THEB  PERPORB  vettical_speed_liiit_calcnlatioo; 

ELSE; 

ELSE; 

EBPLOOP; 

EBP  yERTICAL_SPEBD_LIHIT_AOTISOHr_ByAtDATIOB; 


SBSOLOTIOB  ADTISORIES  BTALOATIOB  ROOTIBE  HIOH-IEVEL  LOOIC 
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»OOTl»g  »BtTIC»t_SPBBD_lIHIT_»DTlS01IT_Bf*lOW10» 

12  (BIDSPTB,  tCZOI,  1CID2.  PBBC) 

HOOT  (»»DSPTB.T1,  Rt9SP7B.r2); 

BIT  TSLCONP  <caapqt«  TSt  for  iC  if  TSICOBP  la  trna> 

12  (tha  aircraft  ara  dlvar'jla?  horisoBtaXlp) 

Z222  :  <dO  BOthlB9> 

BLSB  too?; 

Sat  Bast  aircraft  Ib  pair: 

BIITir  (dooa  both  aircraft) ; 

pgaroBB  COB var9iBg_ac_chack; 

11  (TSLCOBP  Ifl  ITBOB) 

THBII  12  (tartlcal  rasolutiOB  advisory  for  subject  iC  is  not 
opposlta  in  soBsa  to  tha  vartical  Telocity 
of  tha  snbjact  hC) 

THBB  PBBTOaB  Tar*.lcal_3paad_liiit_calcnlation ; 
BLSB; 

BLSB: 

2221222: 

EBP  TBBTlC»L_SPBBD_LiaiT_JlOTISOai_BT»LO»TIO«; 


PBSOIOTZOB  IDTZSOBZBS  BTIlOaTZOH  BODTZBB  LOW-LETBL  L05IC 
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PHOCgss  coD»erglng_AC_ch«c)t; 

IF  ((subject  AC  approaching  other  AC  eertically)  ABD 

(subject  AC's  Fertical  rate  iS  alaleoB  Tortical  spaed  Halt 
adTlsorr  rate)  AMD  (this  AC  Is  aaneuTerad) ) 

TffSIt  SgT  flag  ladicatlag  that  AC  are  coDvergiDg  shch  that  the  current 
subject  AC  la  eliglbleto  racalTa  a  TSl; 

nsg; 

EHD  con»erging_AC_chech; 


SBSOIOTIOB  ADTISOBUS  BTAIUATIOB  BOOTUB  HIGH-tETBL  tOSIC 
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pgOCBSS  con»«rgiBg_iiC_ch*ck; 

rr  ((subject  kC  aperoachlng  other  AC  aerticallf)  ABD 

(subject  AC’s  Tertlcal  rate  einiaus  vertical  speed  Halt 
advisotT  rate)  AHO 
RSPBD  55  JTHaS)) 

TBgg  rSLCOHP  -  ITHdE; 

EL SB  TStCOBP  •  SPALSE; 

BBP  conTerging_AC_check : 


BBSOIOTTOB  AOTISOHIBS  BTAtOATIOB  ROOTIBE  lOi-lETBL  LOGIC  - 


■rt*.; ... 
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"BOCtSS  v«r<;lcal_ap««d_llait_calctilatloB; 

Coapute  tlaa  to  closast  horlaoatal  approach; 

Coapota  dalap  tlaa  oetll  raspoasa  to  rst  is  aspaetad; 

I?  (dalay  tlae  is  tlaa  to  closast  approach) 

THBII  coapata  vartlcal  spaad  Halt; 

Trnncata  coapatal  vartlcal  spaad  Halt  to  asst  lovac 
display  VSl  Halt; 

8tSg; 

BBP  vartical_spead_lialt_calculatlon; 


BISOLOTIOI  IDVIS01XBS  BVtLOhTXOI  BOOTIBB  BXOR-lBTBl  lOOIC 
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P110C8SS  ▼•rtlcal_sp««d_li«it_c8lcolatlon; 

Coapate  ’^lae  to  closest  horlsontal  approach; 

Coepute  delar  tlae  until  response  to  TSl  Is  expected; 

U  (delay  tine  is  SI  tine  to  closest  approach) 

THgS  cospute  rertical  speed  liait; 

Truncate  coapnted  vertical  speed  Halt  to  next  loser  Halt; 

SISS; 

EHV  vertical_speed_liBit_calculation; 


EtSOlVTlOS  HDTTSOHIBS  5T»I.O»TIO!I  900TIHS  L0»-l!7*L  LOGIC  - 
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ROOTIBB  X_IIST_SIGIIPOST_BIITRT^C11COUT10!I 
m  (X  position) 

OPT  (signpost  sntry  on  ths  X-tlst)  ; 

<Thls  process  calcnlatss  the  signpost  entry  point  to  the  X-list. 

It  nay  be  used  by  a  nuaber  of  other  processes.  It  is  being 
used  here  to  find  the  entry  point  on  the  X-list  for  a  search  of 
the  X-llst  fron  an  kC  on  the  BX-llst  for  the  Donino  Coarse  Screen 
8ootlne.> 

Calcalate  signpost  <  mTBSBR (subject  kC  X  posltlon/slgnpost  spacing) 

!«l!)  X  LIST  SIGSPOST  B1ITTiy_CkLCPLkT10II ; 


BBSOLOTIO*  kDXTSOUBS  BXklPkTXOB  EOOTIBB  HIGH-LBTBt  LOGIC  - 


13-P280 


gPOTlBg  X_LIST_SIGg?OST_BBTBT_CALCOL»TIO» 

II  (X) 

OPT  (TSGSPOST)  ; 

<This  process  caxcnlates  the  signpost  entry  point  to  the  X-llst. 

It  say  be  used  by  a  nurber  of  other  processes.  It  Is  being 
used  here  to  find  the  entry  point  on  the  X-llst  for  a  search  of 
the  X-list  fros  an  AC  on  the  BX-llst  for  the  Doslno  coarse  Screen 
Bontine. > 

ISGSPOST  »  ISTBGBB(I  /  SXDP)  ; 

r_t,IST_SIGS?OST_fRTRT_CAtCPtATIOB; 


SBSOLPTIOg  AOTISOBIES  BTAtOATIOg  BOPTIgB  tOB-tEXBL  LOGIC 


14.  MULTI-SITE  RESOLUTION  PROCESSING 


This  section  describes  Interslte  ATARS  communication  and  the 
protocol  Involved.  Communication  among  sites  Is  required  when 
aircraft  are  In  conflict  In  regions  serviced  by  more  than  one 
ATARS.  The  protocol  Involves  the  messages  exchanged  and  house¬ 
keeping  actions  required  to  maintain  an  accurate  data  base. 

When  aircraft  are  In  regions  covered  by  adjacent  sites,  these 
sites  coordinate  to  assure  continuity  and  non-duplication  of 
resolution  service.  Two  means  of  coordination  are  provided  In 
this  design.  Conflict  Tables  are  exchanged  using  ground 
communication  lines,  where  a  network  connection  exists  between 
two  sites.  This  Is  described  In  Section  14.1.  Elsewhere,  the 
coordination  la  performed  through  the  aircraft  transponders 
using  the  Resolution  Advisory  Register  (RAR)  required  for  all 
ATARS-equipped  aircraft.  This  register  also  enables  coordi¬ 
nation  between  ATARS  and  BCAS.  This  coordination  Is  described 
In  Section  14.2.  See  Reference  9,  paragraph  3. 3. 2. 3.1  for  the 
detailed  format  of  the  information  contained  in  the  RAR. 

The  ATARS  site  responsible  for  a  conflict  is  indicated  by  the 
ATSID  variable  In  the  Conflict  Table  Pair  Record.  This  variable 
may  also  Indicate  that  BCAS  Is  responsible. 

14.1  Conflict  Table  Exchange  Using  Ground  Lines 


The  primary  means  of  multi-site  coordination  uses  ground  lines, 
wherever  these  are  Installed.  This  method  provides  ATARS  a 
complete  and  current  copy  of  the  neighboring  site's  Conflict 
Tables  so  that  seam  conflicts  may  be  recognized  and  correctly 
resolved. 

Whenever  the  Seam  Pair  Task  (Section  10)  recognizes  a  conflict 
containing  an  aircraft  In  a  seam.  It  marks  the  pair  Encounter 
List  entry  for  delayed  resolution.  The  Request  and  Process 
Remote  Conflict  Tables  Task  Initiates  a  message  through  the  DABS 
ground  line  network  to  all  neighboring  sites  covering  any  part 
of  the  conflict.  The  request  (see  Table  5-3)  Identifies  the 
pair  of  aircraft  that  own-site  Intends  to  resolve.  This  task 
then  becomes  dormant  until  a  reply  Is  received.  The  sector 
processing  executive  has  the  responsibility  to  terminate  the 
task  prematurely  when  It  Is  time  to  begin  the  Master  Resolution 
(Delayed)  Task.  The  neighboring  site  returns  a  message  to  the 
requesting  site  containing  zero,  one,  or  two  Conflict  Tables 
(see  Table  5-3).  Two  tables  would  be  returned  If  the  site  had 
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the  two  subject  aircraft  in  unconnected  conflicts.  This  routine 
then  merges  these  Conflict  Tables,  so  that  requests  on 
subsequent  scans  should  always  receive  one  Conflict  Table  In  the 
reply. 

When  the  requesting  site  receives  each  reply  from  a  neighboring 
site,  It  performs  conflict  table  reply  processing.  This  process 
updates,  adds  or  deletes  Pair  Records  whose  ATSID  Is  or  was  set 
to  the  neighboring  site's  ID.  This  routine  must  be  executed 
even  If  the  reply  contains  no  Conflict  Table,  as  Pair  Records 
may  exist  In  own-site's  copy  of  the  Conflict  Table.  However,  If 
no  ground  line  connection  exists,  or  If  the  reply  Is  not 
received  by  the  time  the  sector  processing  executive  determines 
processing  must  continue,  this  routine  Is  not  executed.  In  this 
case  the  latest  RAR  processing  update  (Section  5.2)  gives 
Information  on  the  neighboring  sites'  actions. 

When  a  site  receives  a  request  for  Conflict  Tables,  that  site 
executes  the  Incoming  Seam  Pair  Request  Processing  and  Reply 
Task.  This  task  generates  the  reply  message  and  sets  ATSID  In 
the  Pair  Record  to  the  requesting  site's  ID,  unless  the  pair  Is 
already  being  resolved  by  own-site.  It  Is  essential  that  the 
reply  message  be  sent  as  quickly  as  possible,  so  that  the 
requesting  site  may  process  the  reply  before  It  chooses 
resolution  advisories. 

The  ATCRBS  aircraft  which  appears  In  an  exchanged  Conflict  Table 
must  be  subjected  to  a  correlation  procedure  by  the  receiving 
site  when  that  ATCRBS  aircraft  first  appears.  It  Is  necessary 
to  perform  this  correlation  procedure  to  prevent  two  adjacent 
sites  from  creating  separate  Conflict  Table  Entries  for  the  same 
aircraft . 

The  site  which  sends  a  Conflict  Table  containing  an  ATCRBS 
aircraft  will  Identify  that  aircraft  with  a  unique  ID.  The 
receiving  sites  need  perform  the  correlation  only  once. 
Thereafter,  a  cross-reference  will  link  that  ID  to  the  local 
State  Vector.  The  ID  selected  for  this  purpose  must  be  one  that 
cannot  be  duplicated  by  another  remote  site.  For  this  reason, 
the  ID  is  constructed  by  concatenating  the  local  CTS  slot  number 
with  the  ID  of  the  local  site. 

This  cross-reference  will  contain  entries  for  all  ATCRBS  aircraft 
within  the  local  ATARS  mask  which  the  local  ATARS  function 
currently  has  In  Conflict  Tables  that  are  being  exchanged.  It 
Is  identified  as  CREFX  and  Is  entirely  unielated  to  the  CREFA 
cross-reference  used  In  report  processing.  Each  entry  in  CREFX 
consists  of  an  ATCRBS  ID  (created  by  either  a  local  or  remote 
ATARS)  and  a  pointer  to  the  State  Vector  of  this  aircraft  In  the 
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local  CTS.  For  ATCRBS  aircraft,  the  pointer  in  the  State  Vector 
designated  ATCREF  will  be  used  as  a  return  pointer  to  this  entry 
in  CREFX.  Only  those  ATCRBS  aircraft  which  are  In  seam  Conflict 
Tables  will  have  an  entry  in  CREFX  and  have  a  non-null  value  for 
ATCREF. 

The  ATCRBS  correlation  procedure  consists  of  a  proximity  test 
plus  ATCRBS  code  check.  An  ATCRBS  "report"  Is  always 
transmitted  with  an  ATCRBS  aircraft  ID  In  a  Conflict  Table. 

This  report  consists  only  of  the  current  predicted  range, 
azimuth,  and  altitude  coordinates  and  the  ATCRBS  code.  In  the 
ATCRBS  correlation,  the  remote  range  and  azimuth  are  converted 
to  local  coordinates.  The  correlation  procedure  consists  of 
using  the  X/EX-list  In  much  the  same  way  as  In  coarse 
screening.  The  proper  location  of  the  ATCRBS  report  In  the 
X/EX-llst  Is  found.  A  search  along  the  X/EX-list  In  both 
directions  to  x  limits  Is  made.  All  aircraft  encountered  are 
tested  against  y  and  z  limits  and  against  the  ATCRBS  code.  The 
correlation  procedure  is  successful  if  one  and  only  one  ATCRBS 
aircraft  Is  found  satisfying  the  requirements. 

Correlation  should  be  attempted  every  scan  until  a  successful 
correlation  occurs.  Hence,  the  failure  to  correlate  on  the 
first  appearance  of  a  new  ATCRBS  aircraft  Is  not  fatal.  An 
entry  In  REMA  Is  created  and  used  until  a  successful  correlation 
occurs . 

Two  other  new  data  structures,  besides  CREFX,  are  used  to 
provide  cross-referencing  during  the  processing  of  exchanged 
Conflict  Tables.  These  are  the  remote  DABS  (REMD)  and  remote 
ATCRBS  (REMA)  lists.  A  single  entry  on  one  of  these  lists 
applies  to  a  single  aircraft.  The  entry  Is  a  subset  of  the 
aircraft  State  Vector.  An  entry  on  these  lists  Is  accessed 
either  directly  with  a  pointer  or  through  a  cross-reference  with 
an  aircraft  ID  (either  a  DABS  code  or  the  same  type  of  ATCRBS  ID 
used  with  CREFX) . 

It  may  happen  that  a  remote  ATARS  will  pass  a  seam  Conflict 
Table  that  Includes  one  or  more  aircraft  which  are  not  within 
the  local  data  base.  The  local  ATARS  must  retain  these  aircraft 
In  the  Conflict  Tables  as  place-keepers  so  that,  when  the  local 
ATARS  Is  required  to  perform  conflict  resolution  on  an  aircraft 
in  this  Conflict  Table  which  Is  In  the  local  data  base,  an 
accurate  Conflict  Table  exists.  The  local  ATARS  Is  not  required 
to  process  these  remote  aircraft  in  any  other  way.  Hence,  the 
entries  In  REMD  and  REMA  serve  essentially  as  abbreviated  State 
Vectors. 
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The  REMFLG  in  the  Conflict  Table  entry  registers  the  current 
remote  status  of  the  aircraft  to  which  that  entry  refers.  If 
REMFLG  is  set,  the  ACID  field  in  that  Conflict  Table  entry  points 
to  an  entry  in  REMD  or  REMA  Instead  of  to  a  State  Vector.  REMFLG 
is  not  transmitted  in  the  Conflict  Table  message  because  each 
ATARS  must  determine  for  itself  if  a  particular  aircraft  is 
remote . 

The  local  ATARS  determines  the  value  to  be  used  for  NAC  in  the 
Conflict  Table  head  of  a  received  Conflict  Table  by  counting  the 
number  of  Conflict  Table  entries.  This  field  is  not  transmitted 
in  the  Conflict  Table  Exchange  Message. 

14.2  Conflict  Table  Exchange  Using  RAR 


Since  all  ATARS-equipped  aircraft  have  a  RAR,  the  information 
contained  therein  is  always  used  to  update  and  exchange  conflict 
information.  This  data  exchange  is  primary  for  purposes  of 
coordination  with  BCAS,  and  for  confirming  that  own  ATARS 
resolution  advisories  were  received  (see  Section  5.2  for  both  of 
these);  and  for  determining  the  current  multi-site  seam  status 
of  the  aircraft  in  geographical  processing  (see  Section  6.2.2). 
When  ground  communication  lines  are  installed  and  operating,  the 
RAR  exchange  is  secondary  for  multi-site  ATARS.  When  no  ground 
lines  are  available,  the  RAR  becomes  the  primary  method  of 
coordination. 

All  resolution  advisories  sent  to  an  aircraft  are  stored  in  the 
RAR  (unless  rejected  for  incompatibility).  The  RAR  is  read 
every  scan  by  every  ATARS  site  providing  service  to  the 
aircraft.  In  this  way,  one  site  can  learn  of  another  site's 
action  affecting  aircraft  in  the  seam.  Although  the  conflict 
information  exchanged  this  way  (see  Table  5-2)  is  less  detailed 
than  that  exchanged  over  ground  lines,  it  contains  sufficient 
information  to  ensure  selection  of  compatible  advisories. 

Every  RAR  column  indicates  the  system  responsible  for  its 
resolution  advisories.  Normally,  when  adjacent  sites  are 
connected,  the  ATARS  site  originally  resolving  a  conflict 
continues  the  resolution  to  the  conflict  end.  This  is  true  even 
when  the  pair  flies  into  a  seam  area  where  another  site  would 
normally  have  higher  priority.  However,  when  an  aircraft  leaves 
a  site's  service  area,  that  site  must  release  it  for  pairs 
involving  this  aircraft.  This  action  is  called  a  "handoff"  in 
this  document  but  is  unrelated  to  ATC  handoffs.  The  site 
releasing  it  sends  a  message  to  any  connected  neighboring  sites 
indicated  In  the  aircraft  GEOG  variable.  This  action  gives  the 
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neighboring  sites  an  opportunity  to  immediately  assume 
responsibility  for  the  pair.  If  the  ground  line  is  not 
available,  a  neighboring  site  takes  responsibility  using  the 
rules  listed  in  Section  10. 

14.3  Pseudocode  for  Multi-site  Resolution  Processing 


The  pseudocode  for  Multi-site  Resolution  Processing  contains  two 
tasks:  the  Request  and  Process  Remote  Conflict  Tables  Task,  and 

the  Incoming  Seam  Pair  Request  Processing  and  Reply  Task.  These 
two  tasks  are  concerned  with  the  exchange  and  updating  of 
information  in  the  Conflict  Table  data  structure.  This 
pseudocode  does  not  provide  the  full  details  of  Pair  Record 
creation,  deletion  or  updating.  These  should  conform  to  the 
treatment  of  Conflict  Tables  elsewhere  in  the  document,  except 
where  otherwise  specified. 
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PStqpoCQOB  T»BLg  or  cobt^wts 


£421 


REQOgST  MIO  PROCESS  RRHOTE  CORPLICT  TRBLES  TRSK  LOR-tCT?l  LOGIC . 14-P3 

T*SK  REQOTST_ll»0_PROCBSS_REBOTB_CORPtICT_T»BtBS . H-P3 

PROCESS  coBflic*_tabl*_r*ply_proc«a8lng  ....  .  i»-P5 

ROOTISE  iIRCRRPT_PllIR_IDBRTIPIC»TIOB . 1#-PT 

ISCOBIRG  SERB  PRIR  REQOEST  PROCESSIHG  RBO  REPIT  TRSB  LOR-IETEL  LOGIC  .  14-P9 

TRSS  ISCOSI!IG_SERB_9MR_RS(3GEST_PSOCESSIRG_llSO_'»SPLT . 14-P9 

PROCESS  ':able_f iod_i*rge . 14-P11 


ta-PT 


TUSK  P8QOSST_M«D_PBOC?SS_Sl!10T!_COSrLICT_TIlBL!S 
IP  (Encoan*:er  lis+) 

OBT  (sessages  *o  reaote  sites) 

TPOOT  (conflict  tables)  ; 

<?or  pairs  regniring  resolntion,  reguest  conflict  tables  froi 
connected  si^es  that  see  either  aircraft. > 

°P?E1T  f Hllg  (sore  pairs  on  Encounter  list  indicating  Delayed  Eesolution) 
Select  pair; 

Deteraine  all  connected  sites  that  see  either  aircraft; 

Send  COSELICT  TIBLE  BEQOEST  aessaqe  for  pair  to  these  sites; 

SEPEA'^  gp-niL  (all  such  si*-es  reply)  ;  <eTecutive  will  tersina^e 

loop  when  ti»e  is  np> 

Wait  for  a  reply  to  process; 

PEPPOPH  conf lict_table_reply_processing; 

EP0RE°EAT: 
pyppEPEA  T: 


<Pair  can  now  go  to  Delated  Pesolation> 


EPD  P EC)gEST_ AS D_'’POCESS_PEPOTE_COPFLICT_T ABIES; 


PEOIfST  ABD  PROCESS  PE80TE  COPTIICT  '"ABIES  TASP  HIGH-LEyEl  lOGIC 
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T>SK  REaOBST_»«D_PHOCBSS_l»BBOTB_COIirttC"_*‘»BtBS; 

U  (Enconnter  list) 

OCT  (sessages  to  raaota  sites) 

HOOT  (conflict  tables)  ; 

HgPTl'^  SHIi;  (sore  pairs  with  ELCTTPT- DTtSTO  set); 

Select  pair; 

Oeteralne  all  connected  sites  In  tCt0i->STECT.GE06  SI  kCI92->STBCT.6EOG 
Send  CORPIICT  TlBLB  PBQOBST  RCSSkGB  for  pair  to  these  sites: 

REPEAT  OWTll  (all  sach  sites  reply)  ;  <eiecutlTe  will  terslnate 

loop  when  tine  is  ap> 

* 

Bait  for  a  COHPLICT  TABLE  REPLY  SBSSAGE  to  process; 

PEPEOPH  conf llct_table_roplY_processing; 

EBDPePEAT; 

EHD  t!EQOEST_ABO_PBOCESS_BSHOTE_CO»PLICT_T ABIES; 


PEQOEST  ABO  PROCESS  BEBOTE  CORPLICT  TABLES  TASK  LOR-LEYEL  LOGIC 
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PBOCSSS  conf lic*_table_r«plT_proc«salng; 

<?xaaine  conflict  tablas  in  replt  and  apdate  own  data  base.> 

BEPEH*^  WHILE  (any  aora  pair  racords  in  reply)  ; 

'Select  next  pair  record; 

IE  (pair  record  shoes  replying  site  In  control) 

THEH  CDLL  AtBCBHPT_P»IB_IOEHTtPICXTIOB; 

If  (both  aircraft  not  reaote) 

tHEH  Create  or  apdate  pair  record  In  osn  conflict  table: 
Set  XTSID=  replying  site; 

Oodate  tract  nuabers; 

ELSEI"  (pair  record  shoes  a  non-connected  site  in  control) 

T"*'W  CXLL  »rBCP*PT_PAt8_rDEHTiriC»TrO*: 

IP  (both  aircraft  no*  reaote) 

THEH  Create  or  nodate  pair  record  in  own  conflict  table; 
Se*  XTSID=  site  shoen  in  aessage; 

Update  track  noabers; 

o**HEBWisP;  <don*t  apdate  If  oen  site  sboeD> 

EHPPPPEA'*! 

Delete  any  pair  records  for  this  site  containing  anknoen  XC; 

Update  conflict  table  head  data; 

EH£  confl tc*_table_reply_proces3ing; 


PEOUBS'"  AHO  PBOCESS  RBHOTB  COHPtICT  TABLES  TASH  BISR-LETSL  LOSIC  — 


lB-?e 


PBOCBSS  conflict_table_replT_proc«3sing; 

PBPtUT  PHILB  (any  tore  pair  racotds  in  reply) ; 

Select  next  PBBC; 

IP  (P?IBC.llTSI1>«replying  site) 

THBH  CILL  AIBC«lPT_»lIB_IOEHTIPtC»TIO» 

I*  (PBBC.tCl.PKC,  PBBC.1C2-PBC) 

OPT  (CBBPI,  BBB»,  8E80,  CBBPB,  CBBPO)  ; 

If  (both  aircraft  SPECT-BUPI  not  set) 

im  Create  or  opdate  pair  rec.  in  own  conflict  table; 
PBBC. 1TSID«  replying  site; 

CLEIR  PBBC.  38801,2; 

Opdate  PBEC.»C1.’‘B8ID  and  PBBC.  IIC2.  TBKIO; 

BLSBIP  (PRBC,  ATSIO-  a  non-connected  site) 

?BB8  CALL  AIPCEAPT_PAIB_TDEB«PICATI08 
12  (PBBC,  AC1-PAC,  PRBC.AC2.  PAC) 

OPT  (CHBPT,  BBBA,  BEAD,  CSEPA,  CBBPO); 

IP  (both  aircraft  S7BCT.RBPI  not  set) 

THE 8  Create  or  update  pair  -cec.  in  o«n  conflict  table; 
PBBC.ATSIO»  site  shovn  la  asg; 

CLBAB  PBBC.  SB80 1,2; 

Opdate  PBBC. ACI .TBKID  and  PBBC. AC2. TB BID; 

QTBBBWISB;  <don*t  update  if  own  site  shovn> 

miirni; 

HBPBAT  8BILB  (any  pair  records  with  PBBC. ATSlO=replylng  site  and  containing 
a  PBBC.  PAC>  1088)  : 

Select  next  such  pair  record; 

CALL  PAIB_BBCOaO_OBlBTIOB 

12  (PBBC.  PAC1,  PWBC.PAC2,  pointer  to  PBBC) 

T300T  (conflict  tables,  CTS)  : 

ameejAi; 

Opdate  C'*'HBAO  data; 

BBP  confllct_table_reply_processing; 

-  BEQO«ST  ABO  PROCESS  RBROTB  COBPLICT  TABLES  TASK  LOf-LBTBL  LOGIC  - 


1»-PS 


80DTI1IB  )kIPCS»FT_P»lR_IDBSTiriCWtOS 

JJI  (ikC  ia*ntni«r«) 

2SI  (CBFFit  croBs-reference  table); 


<8elate  other  site’s  Identification  to  o*n  data  ba8e.> 


RgPBlT  qn^'H  (both  aircraft  processed) ; 

IF  (aircraft  described  as  ’nnknoen*) 

etSBIF  (aircraft  Is  D»BS) 

THCT  1*  (TJhBS  10  foand  In  CBBFO) 

THFS;  <C8!F0  points  to  state  sector  or  RBBD  entr7> 

FISB  create  BBHD  entry  and  enter  In  CSBFO; 
oygBasiSB  IF  (XTCBBS  reference  no.  Is  in  CSBFX  file) 

THBB;  <CBBFT  points  to  correct  state  sectors 
FtSB  Consert  position  data  to  local  coordinates; 

Osa  ifCRBS  position  and  code  data  to  search  t/tx  list 
for  safflclently  close  natch; 

H  (Batchlnq  ITCBBS  found  on  X/BX  list) 

TffBB  create  CBBFX  entry  linking  other  site's 

kTCBBS  reference  nnnber  to  osn  state  sector; 
ft SB  Create  or  update  RBBk  entry  for  aircraft; 


Select  neat  aircraft; 

tamgSAZi 

EBP  IIIRCR»F«'_PMR_IOBBTIFIC»TIOB; 


HEQOBST  URO  PROCBSS  RBBOTB  CORFIICT  TkBtBS  TISK  BIOH-lByEl  lOGtC 


ia-P6 


BOOTIW*  XI«tCHHrr_PllIS_IDEl«TIfTCmO!l 
IJI  (PPEC.  HCI  .  PUC,  P5BC.  »C2.  PkC) 

OOT  (CPEPX,  “EBU,  PBBO,  CPBBX,  CPEBO)  ; 

<rela*-e  other  site's  identification  to  own  data  base> 

RgPfUT  ^BTIL  (both  aircraft  processed)  ; 

If  (PRBC.PiC  ^  BdBB) 

THEM; 

RLSETB  (PREC.PaC  is  OhBS  ttpe) 

(DUBS  ID  found  in  CREPD) 

THRU:  <C9BP0  points  to  state  vector  or  PBBO  eB'-rr> 

;i.SB  Create  REBD  entry  and  enter  in  CRBBD; 

(iTCRBS  reference  no.  is  in  CRBTX  file) 

TH;r;  <crbpt  points  to  correct  state  7ector> 

RX.SB  Convert  position  data  to  local  coordlnatest 

Ose  HTCPBS  position  and  code  data  to  search  X/BX  li 
for  sufficiently  close  eatch; 

If  (Batching  XTCBBS  found  on  I/BX  list) 

TBBW  create  CPBBX  entry  linking  o*her  site's 
XTC99S  reference  nusber  to  own  state  vector 
rlsb  create  or  update  RBBX  entry  for  aircraft; 

Select  next  aircraft; 

EBPPBPSDT; 

BSD  XIRCS IR_IDBBTIPIC»TIOH; 


TBBB  If 


OTRERSISE  I? 


_  RV^OBST  »B0  PSOCBSS  9PH0TB  COBBIXCT  ?»BtES  TISK  lOl-lBTBL  LOGIC  - 

10- P7 

•  I'mi  ••iy<iTfft''i"Tn  r  I  "  -r 


TUSK  IllCO!IIM_>*HI_I'»Ilt_»«QnBST^PBOCeSSI!tG_»IIO_BBPlT 
XS  (■•■■tg*  naiing  pair,  raqaastlng  site  ID) 

<!!S9  can  ba  conflict  tablo  requost,  data  asq,  dolotion  agq,  handoff  asq.> 
OPT  (aossaqaa  to  ronota  aita) 

IBOOT  (conflict  tablaa) ; 

CBLl  AIBCB»PT_PHB_IOBBT1PIC»TIOK; 

XI  (OBtBTXOB  aaaaaqa) 

TBBB  CltX  P»l»_»BCOBD_DflBTIOII; 

BLSBIP  (Ciiia  aaaaaqal 

TBB»  IP  (pair  cacotd  axists  alth  own  aita  in  control  HKD  '>Kn_iD  GT 
raqaaatinq  Bita_ID) 

THBBi  <lqnora  claia> 

BLSB  PBBPOBa  tabla^f ind.aarqa; 

Ppdata  pair  racord  to  ahoa  raqaastinq  site  in  charqe; 
PlSfiP  (HiHDOPP  aaaaaqa) 

ISM  iC  (pair  racord  arista  abowinq  sandinq  aita  in  charge) 

THBB  SBT  handoff  bit  in  pair  racord; 
o^aff’BIS'e  Baply  *ith  conflict  tabla  raqnastad; 

gap  I»C0Biag_SB»H_P»IH_RBQ0BST_PB0CBS8I»G_»MD_BBPlT; 


mcOHIBO  SB»B  Hit  BBQOBST  PBOCBSSXBO  »B0  BBnX  TIS»  BIGn-tBTEl  LOGIC 


la-PB 


T>5K  IHCOamS_Sf»B_PHS_HEQOBST_P«OCESSIII«_«IID_HBPtt 
XI  (■•ssa9«  naalag  pair,  raqMatlag  slta  ID) 

<as9  caa  ba  conf.  tabla  raqaast,  data  aaq,  halation  tag,  haadoff  a8g> 

OPT  (aaaaagas  to  raaota  alt*) 
lEOOT  (conflict  tablaa) ; 

CItL  »ISCRIPT.P»I*_IOEHTIPICIT10E 
II  (PE  EC) 

OPT  (CEEPE,  BEHl,  REED,  CREPk,  CREED)  ; 

I?  (DELETIOR  aaaaaga) 

THER  Cltl  PMH_RECORD_OEtETIQB 

IS  (iCIDI.  iCtD2,  tfPit  pointar) 

IROPT  (conflict  tablaa,  CTS) ; 

SLSRIP  (CUIB  aaaaaga) 

THER  II  (pair  tacord  atlata  with  PBSC.ITSID-STSTEB.ORRID  Mfi 
STSTBH.ORRID  21  taqaaatiag  aita_ID) 

1311;  <igBora  clala> 

ELSE  PEEP ORB  tabla_f lnd_Batga; 

PREC.  RTSIO*taqnaating  aita; 

CLEIR  PREC.RDOET; 

ClBhB  PREC.SERD1,2; 

ElSElf  (HRHDOPP  aaaaaga) 

TBER  If  (pair  racord  aaiata  and  PREC.  iTSIINaanding  aita) 

THER  SET  PRBC.HDOEE; 

0THBRR13E  Sand  COREIICT  TtBlB  REFIT  aaasaga  containing  conflict  tabla  raqnaatad; 

BED  IHC0HIRG_SE»fl_»llIR_REQPEST_?R0CBS3rH5_»RD_RBFlT  ; 


IRCOBIRG  SERB  ERIE  REQPBST  PtOCBSSIRQ  RRD  REFIT  TRSR  lOt-lETBl  LOGIC 

in- PR 


?BOCgSS  ♦able_find_a«r<j«; 

IF  (aircraft  in  separate  conflict  tables)  <an)tnown  DC  always  considered  distinct> 
TBEH  lerge  tables; 

Create  new  pair  record  for  this  pair; 

FISEIP  (aircraft  in  sane  conflict  table  bnt  no  pair  record  QJ  only 
one  aircraft  in  a  conflict  table) 

TtBF  Create  new  pair  record  for  pair; 

FLSBIF  (neit)iet  aircraft  is  in  a  conflict  table) 

Create  new  conflict  table; 
crea*e  pair  record  for  pair; 

OTFFRWISg;  <pair  record  already  esistsi 

FSD  table_find_«erge; 


IdCOBlBG  SEIB  ?Mfi  8BQ0BST  FBOCSSSIBG  iHD  SFPtI  T»SK  BIGH-LS7FI  LOGIC 


ie-pio 


PBOCBSS  t »ble_?ind_«erqe; 


ij  (HCI  SVBCT.CTPTP  jlE  IIC2  STBCT.CTPTH) 

TBBP  Barge  tables; 

Create  new  pair  record  Cor  this  pair; 

!!LSSIP  ()ici  S7ECT.CTPTP  32  1C2  STBCT.CTPTB  bot  BO  pair  record  0?  onlY 
one  aircraft  STBCT.CTPTB  non-noil) 

THBH  Create  nev  pair  record  Cor  pair; 

BLSBIP  (both  he  STBCT.CTPTB’s  null) 

THRU  Create  nen  conflict  table; 

Create  pair  record  Cor  pair; 

OTBPSiH'jB;  <pair  rec.  already  ezlsts> 

Update  CTHEAD  data; 

BNP  table_f ind_aerge; 


IBCOBIHO  SCAB  PAIB  BBQnBST  PPOCBSSIRG  AID  BEPIT  TASB  tOf-lBTBl  tOOIC 


15.  PAIR  AND  TRACK  REMOVAL  PROCESSING 


The  Resolution  Deletion  Task  and  the  Conflict  Pair  Cleanup  Task 
ensure  that  each  conflict  resolved  by  the  local  site  Is  closed 
out  In  the  proper  manner  when  the  conflict  Is  over  and  that 
conflict  data  stored  In  the  Pair  Records  Is  deleted  when  It  Is 
no  longer  needed.  The  State  Vector  Deletion  Task  removes 
aircraft  from  the  Central  Track  Store  when  they  leave  the 
ATARS/Domlno  Surveillance  Area  or  when  they  are  no  longer  being 
adequately  tracked. 

13.1  Resolution  Deletion  Task 


The  Resolution  Deletion  Task  examines  the  Encounter  List  for 
conflict  pairs  no  longer  requiring  resolution  advisories.  For 
each  such  pair,  this  task  calls  the  Conflict  Closeout  Routine  to 
determine  whether  the  Pair  Record  can  be  deleted.  If  so,  the 
Pair  Record  Deletion  Routine  Is  called.  If  not,  the  PWISF  flag 
Is  set  In  the  Pair  Record  to  Indicate  that  the  pair  has  been 
processed  on  the  current  scan. 

The  Conflict  Closeout  Routine  checks  for  two  basic  conditions: 
(1)  an  aircraft  has  Just  flown  out  of  the  coverage  area  of  the 
local  site,  and  or  (2)  the  local  site  has  assumed  responsibility 
for  the  pair,  but  Is  no  longer  calling  for  resolution 
advisories.  When  an  aircraft  Is  discovered  to  have  flown  out  of 
coverage  of  the  local  site,  all  resolution  advisory  Information 
pertaining  to  that  aircraft  can  be  cleared  out  of  the  Conflict 
Table;  this  may  mean  that  a  Pair  Record  Involving  that  aircraft 
can  be  deleted  Immediately.  For  a  local-responsibility  conflict 
where  resolution  advisories  are  no  longer  needed,  the  Conflict 
Closeout  Routine  will  normally  place  null  resolution  advisories 
In  the  Conflict  Table.  In  some  exceptional  cases  (e.g., 
positive  advisories  have  not  been  up  long  enough),  however,  the 
Pair  Record  will  be  left  unchanged  as  long  as  necessary.  Once 
the  aircraft  have  received  null  advisories  for  a  conflict,  the 
Conflict  Closeout  Routine  will  permit  the  Pair  Record  to  be 
deleted.  In  Instances  where  Initial  resolution  advisories  have 
not  yet  been  selected  for  a  conflict  but  the  detection  logic  is 
not  calling  for  resolution  on  the  current  scan,  the  Conflict 
Closeout  Routine  Implements  part  of  the  two-out-of-three  logic 
by  updating  POSCMD  and  deleting  the  Pair  Record  If  appropriate. 

The  job  of  deleting  a  Pair  Record  Is  always  performed  by  the 
Pair  Record  Deletion  Routine.  This  routine  Is  called  by  the 
Resolution  Deletion  and  Conflict  Pair  Cleanup  Tasks,  as  well  as 
by  the  RAR  Processing  Task,  the  Request  and  Process  Remote 
Conflict  Tables  Task,  and  the  Backup  Mode  Initiation  Process. 


When  a  Pair  Record  la  deleted,  the  Conflict  Table  entry  for  each 
aircraft  may  be  simplified  or  deleted.  It  Is  possible  at  this 
point  for  a  multi-aircraft  Conflict  Table  to  split  Into  two 
separate  Conflict  Tables.  It  then  becomes  necessary  to 
determine  which  aircraft  belong  in  each  of  the  resultant 
tables.  This  la  accomplished  by  examining  the  remaining  Pair 
Records  and  Conflict  Table  entries.  This  process  Is  described 
conceptually  In  the  pseudocode  as  the  creation  of  three  new 
lists  (A,  B,  and  C  -  lists).  However,  the  same  effect  can  be 
achieved  by  the  manipulation  of  pointers,  rather  than  by  the 
actual  creation  of  separate  lists  of  aircraft  and  conflict  pairs. 

15.2  Conflict  Pair  Cleanup  Task 


The  Conflict  Pair  Cleanup  Task  performs  a  function  equivalent  to 
the  Resolution  Deletion  Task.  The  Conflict  Closeout  Routine  and 
the  Pair  Record  Deletion  Routine  are  the  primary  routines  called 
by  this  task.  The  Conflict  Pair  Cleanup  Task  serves  primarily 
as  a  backup  to  the  Resolution  Deletion  Task  to  ensure  that  no 
conflict  pairs  are  overlooked  and  fall  to  be  deleted  when  the 
data  Is  no  longer  needed.  This  task  might  be  needed,  for 
Instance,  If  a  pair  for  which  own  site  is  responsible 
unexpectedly  failed  to  pass  through  the  coarse  screen  filter. 
Unlike  the  Resolution  Deletion  Task,  the  Conflict  Pair  Cleanup 
Task  searches  through  the  Pair  Records  for  the  current  ATARS 
sector,  looking  for  pairs  which  have  not  been  processed  on  the 
current  scan. 

15.3  State  Vector  Deletion  Task 


This  task  processes  aircraft  on  the  Deletion  List  (not  to  be 
confused  with  "resolution  deletion"  entries  on  the  Encounter 
List)  and  removes  each  aircraft  State  Vector  from  the  Central 
Track  Store  If  appropriate.  An  aircraft  may  be  put  on  the 
Deletion  List  In  three  ways: 

1.  By  the  Track  Update  Process  If  DABS  has  lost 
surveillance  contact  with  the  aircraft. 

2.  By  the  Track  Update  Process  if  missed  reports  have 
caused  the  ATARS  track  firmness  to  drop  below  the 
level  needed  to  qualify  for  ATARS  service. 

3.  By  the  Report  Processing  Task  If  the  track  Is  seen  to 
have  left  the  ATARS/Domlno  Surveillanc Area. 

If  the  aircraft  Is  still  contained  In  a  Conflict  Table,  a  REMA 
or  REMD  entry  Is  created  at  the  time  the  State  Vector  Is 
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deleted.  If  ATARS  has  some  unfinished  business  with  the 
aircraft,  such  as  a  null  advisory  to  be  sent.  State  Vector 
deletion  is  delayed. 

15.4  Pseudocode  for  Pair  and  Track  Removal  Processing 


The  pseudocode  for  pair  and  track  removal  is  presented  in  this 
section.  It  should  be  noted  that  the  Resolution  Deletion  Task 
and  the  Conflict  Pair  Cleanup  Task  call  the  same  set  of 
routines,  which  are  presented  once,  following  the  Resolution 
Deletion  Task.  Also  note  that  In  the  Conflict  Closeout  Routine, 
pointer  (PTR)  variables  are  used  to  indicate  variable  GROUP 
names;  this  convention  does  not  adhere  strictly  to  the 
established  rules  for  pseudocode. 
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PUP  PHD  THPCH  PPHOTPt  tOCXL  PPHABETBBS . 15-P3 

RESOLOTIOH  DEL»TIOH  TPSH  LOH-lETEl  tOOIC  .  15-?5 

’•PSK  RESOtT'IOH_OElETIOH . 15-P5 

\ 

ROT'INE  COHPT.Ic»_CtOSEOO? . 15-PT' 

V 

PROCESS  both_aircraf*_Tlslbl«  . 15-P9 

'  / 

PPOCESS  one_»ltcraft_»t8ibl.« .  15-P11 

RO^TI'lE  PPIR_RECO»0_DEtBTIO!I .  15-P13 

PROCESS  search_f or_palr^t*cot4 .  15-P15 

ooocESS  <leletioii_no*.lflcatlon .  15«P17 

PPOC’SS  CTE_4ol«tloti . 15-R1? 

PROCESS  c‘'E_sl«plifleatlon . 15-P21 

PROCESS  *est_Eor_conf llct_tabl*_«pllt  .  .  15-P23 

RODTIH’'  . .  15-P2b 

RODTIHB  OPDPTE_SECTOS_IO  .  •  .  15-P27 

COHEIICT  PPI5  CLEPHOP  TPSR  lOW-tETBl  LOGIC  .  15-P29 

TPSK  COHPIICT_PP1P_CIB»HOP  .  15-P29 

STPTE  TECTOR  0*LBTIOH  '•PSK  tO«-LEPBl  LOGIC . .  .  15-P31 

"PSR  STP"'E_VECTOR_OELET10R .  15-P33 
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<•••  PKRliaBTIBS  OSBO  III  0®D»TE_SBCT0B_ID  BOOTIBB  •*•> 


STBUCTOBB  OSTPUHS 

GBOOP  valaes 
ITT  BBilRI 
IlIT  1IBIIR2 
IRT  HUIPSBC 

BRPSTROCTORB; 


I 


<  Halt  of  "nearness”  for  two  sectors  > 

<  alternate  Halt  of  "nearness"  > 

<  Half  of  total  sectors  > 


L...  ■  ■  t 

PAGE  BLAMC-MOT  FllWU) 


P»IR  WO  TRRCR  RBBOTIt  tOC»l  P»RH1ETSRS 

1S-P3 


f 


•^USK  R!SOL0''IOII_O»tCTIOII 

15  (Pncoan*er  list,  central  track  store) 

Tvog"*  (tinke-l  list  of  conflict  tables)  ; 

<  •'his  task  exantnes  the  encounter  list  for  conflict  pairs  no  longer  requiring 
resolution  advisories  fron  the  local  site.  It  then  ensures  that  each  such 
conflict  is  closed  out  in  the  proper  Banner.  > 

RBPvkT  RPHf  (there  are  sore  entries  in  the  enconn'er  list  to  be  exaslned)  ; 

let  next  entry  fron  encounter  list; 

I"  (entry  type  fo  'resolution  deletion') 

THtR  Find  conflict  table  and  pair  record  for  ‘his  conflict; 

Clit  C0RFLICT_CLDSW)0?; 

IF  (okay  to  delete  pair  record) 

THFR  CULL  P»IR_RTC010_OBI.STIOR; 

FtSF  Indicate  in  pair  record  that  this  pair 
has  been  processed  on  cncrent  scan: 

Set  pointer  to  list  of  potential  doalno  conflict 
aircraft  to  null  for  both  aircraft; 

FLSE  ;  <  do  not  process  this  entry.  > 

gRDFgpykX: 

FRD  PFSOIO'IOH.DEIFTIOM: 


HBSOLOTIOR  DPtBTIO!!  T»SIC  BlSB-tBTBt  LOGIC 
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TtSK  II»SOltITIO!l_0fL»TIO1l 

XI  (RBconn*«r  lis»,  ccotral  ♦rack  store) 

I  BOO**  (Linked  list  of  conflict  tables)  ; 

BIT  P»0!10K; 

BBPBIT  tttlb  (there  are  sore  entries  in  the  enconnter  list  to  be  exaalned)  ; 

3et  next  entry  froe  enconnter  list; 

XP  (KLBBTBf.  B08E0  £2  JTSOT) 

TBBB  find  conflict  table  and  pair  record  for  this  conflict; 

<  as  perforsed  in  PROCESS  s»arch_for_pair_record 
in  ROOTISE  PIII*_RECORO_OELETIOR  > 

CULL  COBEtICT_C1.0SEOIIT 

I*  (XCID1,  1CI02,  conflict  table,  pair  record) 

OBT  (PBDEtOR)  ; 

XJ  (PBDE10»  22  S’-BB?) 

THSR  CULL  Plia.RECORB^OELETIOR 

XS  (ICI01,  tCID2,  pointer  to  oalr  record) 
15QBT  (Conflict  tables,  central  track  store)  : 
ELSE  SEC  PHEC. PfISE; 

PHEC.  act.  IBTB  »  SBOIL; 

PBEC.ac2.tBTB  •  BBOlt; 

Eisy  ;  <  do  not  process  this  entry.  > 


BBPBBPEIT: 


EBP  BES0tlJT10B_DELBTI0B; 


BESOtOTIOB  PEtETIOB  T»3B  lOW-tBTEl  lOCIC 
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•OOTIW  COf*tICT_ClOSBOOT 

II  (S^a^a  vac^ors,  conflict  tabla,  and  pair  racotd  for  a  conflict) 

OPT  (Indication  that  pair  record  can  be  dalatad) ; 

<  This  roQtlaa  closas  ont  conflicts  ahan  althar  (1)  tha  local  slta  Is 
responsibla  and  la  no  longer  calling  for  rasolntlon  adTlsorlas  or  (2)  an 
aircraft  la  conflict  has  floan  ont  of  coaaraga.  > 

If  (bo*h  aircraft  are  risible  to  oan  site) 
ragl  PghPOHH  both_airoraft_rislbla; 
n-Sflf  (one  aircraft  la  visible  to  oan  site) 

PgPPQgB  one_aircraft_vislbla; 

OTP*gaiSB  indicate  that  pair  record  can  be  dalatad; 

fjo  co»ftict_ctospoaT; 


SfSOlOTIOIf  DElCTIOIt  ThSK  BIOR-lBTBt  lOfJIC 
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aOOTIHt  COItPlICT_CLOSSOOT 

IB  (ACID1,  kCID2,  conflict  table,  pair  record) 

OPT  (PBOStOB)  ; 

BIT  (7ISIBt?1,  TISIBLB?)  ; 

PTB  (STBCTV,  acT,  acn») ; 

IP  (STBCTI.BBBPIG  Bfl  SPBLSB  IBO 

(SPBCTI.DTSS  B2  tTPOB  OB  STBCT1.0RBTS  Sfl  STBOB) ) 
’BBH  SET  VISIBtBI; 

SVECT7  =  S7BCT1; 
acT  =  ad; 

SL5T  CIPHS  7ISIBI.B1; 
acn*  =  acl; 

I*  (S7BCT2.H!!IPtS  32  SPHLSE  ISO 

(S7BC''2.iTSS  52  *TPOP  OB  S7BCT2.0PBTS  *2  STBBB)) 
laSS  SBT  TISIBtB2; 

S7ECT7  »  S7PCT2; 
ac7  =  ac2; 

BLS;  CLPDP  7IStPLP2; 
acny  =  ac2; 


15  (TISIBLBI  52  7TRIJE  IJID  7ISIBLB2  52  STBOB) 
1355  PEPPORH  both_alrcraft_Ti3ible; 

PtSBIP  (7ISIBIB1  52  STROP  OR  7ISIBLB2  52  STROB) 
THBB  PBPPORH  one_aircraft_Ti3ible; 
OTHBRBISB  SBT  PEDBIOK; 

BHD  CO*!7T.ICT_CtOSPOOT; 


BBSOLOTIOR  OBIP^IOR  TDSB  tOW-lBTEl  LOGIC 
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PHOCBSS  bo*h_aircraft_Tlsibl«; 

<  This  procsss  handlss  th«  clossoot  of  a  conflict  vhen  both  aircraft  are 
still  vislbla.  > 

If  (the  aplink  of  resolution  advisory  aessa^es  is  being  atteapted 
to  either  aircraft  for  this  conflict) 

THfll  CkLL  OPO»TB_SBCTOII_ID; 

IT  (handoff  to  another  ATDBS  site  is  not  being  attespted  ABD 
resolution  advisory  not  null  for  at  least  one  aircraft  ABD 
(Incospatlble  advisories  vers  detected  on  last  uplink  25 
positive  resolution  advisories  were  not  selected  25 
positive  advisories  have  been  op  long  enongh) ) 

THfH  Clear  resolution  advisory  in  conflict  table 
for  both  aircraft: 

flSflP  (ovn  site  is  responsible  for  resolving  this  conflict  ABD 
initial  resolution  advisories  have  not  yet  been  selected) 

TH*B  Opdate  connter  to  indicate  a  'aiss*  on  this  scan; 

If  (too  sany  scans  vlthont  any  'hits') 

THBB  indicate  that  pair  record  can  be  deleted; 

OTHBBBISB  ;  <  take  no  further  action.  > 

BUD  both_aircraft_vislble; 


BBSOIDTXOB  OBtBTlOB  TASK  BIGH-lBTBl  LOGIC 


15“  ?B 


PBOCBSS  bo<-,h_alrctaft_Tlslbl*; 


I?  (PPBC.  acl.SBSO  E2  $-BOB  2J  P«BC.ac2.SB'ID  Jfl  *TBOB) 

THBB  CML  nP0»TB_SBCTO1l_ID 

iBOnT  (BCIDI,  »CT02,  Conflict  tabl#,  pair  tacord) : 

IP  (PIBC.HOOPP  Bfl  BPltSB  132 

PBBC.TBIB  or  ORBC. HRIR  not  nail  for  at  least  one  aircraft  lO 
(PRBC. POSCBD  £2  any  of  SRCBSH6,  tRCBDBL,  SBBG, 

SBBe,  or  SDOOBLB  2S 
(PRBC. POSCBD  S2  »P03  Alfi 
STSTRR.CTIBE  SJ  »RBC- TSTRRT  ♦  TSCBD) ) ) 

THER  clear  resolation  advisory  in  conflict  table 
for  both  aircraft; 

BtsBi*  (ppsc-i?siD  12  oenio) 

VHBR  II  (PRBC.  POSCBD  12  *OIIBHITl 

?BEa  PRBC. POSCBD  =  SOHBBlS; 

BtSBIP  (PRBC.  POSCBD  *2  SOBBBIS) 

THBB  3BT  PHDBtOK; 

OTBBBWISB  ;  <  take  no  farther  action-  > 

BRD  both_aircraft_Ttsible; 


BBSOtOTIOB  DBIBTIOB  T»SR  lOf-lBTBT,  IODIC 

15-P9 


PgQCBSS  one_aircraft_»islbl«; 

<  ’’’his  process  handles  *he  closeout  of  a  conflict  ehen  only  one  of  the 
aircraft  is  still  risible.  > 

Clear  rosolatien  advisory  in  conflict  table  for  non-risible  aircraft: 

Indicate  in  pair  record  that  aplink  of  resolation  adrisorles  to  non-»isible 
aircraft  sill  no  longer  be  attespted; 

If  (npli.nk  of  resolution  advisories  to  visible  aircraft  is  still  being 
atteapted  for  this  conflict) 

132!!  Sector  ID  in  pair  record  =  sector  of  visible  aircraft; 

If  (resolution  advisory  32  null  for  visible  aircraft  ABB 
handoff  to  another  ATABS  site  is  not  being  atteapted) 

THf B  IF  (incoaoatible  advisories  were  detected  on  last  uplinlr) 
•^HyB  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

ELSei?  (visible  aircraft  is  BCAS-eguipped) 

THEB  indicate  in  pair  record  that  uplink  of  resolution 
advisories  to  visible  aircraft  will  no 
longer  be  atteapted  for  this  conflict; 

BLSBIF  (positive  advisories  were  not  selected  OF 

positive  advisories  have  been  up  long  enough) 

THBB  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

OTHBHBISB  ;  <  take  no  further  action.  > 

BtSB  13  (resolution  advisory  is  null  for  visible  aircraft) 

THBB  indicate  that  pair  record  can  be  deleted; 

BBD  one_aircraft_visiblo; 


FBS013TI0B  OEtBTIOB  TASK  HIGH-LBYBl  LOGIC 


glQCtSS  OB*_alrcEaft_Tlslbl«; 


Claat  rasolntion  adrlaory  in  conflict  table  for  non-tislble  aircraft; 
Cir>ll  P^BC.acnt.SBUO; 

u  (PSBC.act.  SBBB  sa  ITSOB) 

IBBB  PBBC.SBCTIO  -  SBBCTf. STSTD; 

XJ  (PSBC.  fBaii  or  PREC.BaaB  not  non  for  visible  aircraft  up 
PBEC.aPOPP  5a  SfltSB) 

tflgg  IP  (P8BC.  POSCBD  sa  IBCaSBS  OR  PBBC.  POSCHP  tQ  fRCBOBH 
THBB  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

BtSBlP  (SVBCTV.  ITSBQ  53  JaBEQ) 

THBB  CLBIR  PRBC.acv.SBBP; 

BISBIP  (PREC.POSCHB  55  $POS  OS 

stsraR.cTiHB  25  prbc.tstart  t  tschd) 

5555  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

0THBBBI3B  ;  <  take  no  further  action.  > 

mLSm  LS  Iresolotlon  advisory  is  null  for  visible  aircraft) 

THBB  555  PHOBIOK; 

BHO  one_aircraft_vislble; 


BBSOLOTIOB  PBXBTIOB  T»SR  lOt-XBBBt  LOGIC  _ _ _ _ _ — 

I 


H-P11 


ROOTHiy  PlltS_8eC0S!)_0Bt*TI0* 

18  (IDs  of  rso  aircraft,  pointer  to  pair  record) 

I SOD?  (Conflict  tables,  central  track  store) ; 

If  (pointer  to  pair  record  ^  nail) 

THgf  PB8f088  search_for_pair_rocord; 

If  (pair  record  exists) 

TBE8  PEPfOPn  deletion_notifica*ion; 

Safe  aircraft  IDs  and  pointer  to  pair  record; 

Tnlink  pair  record; 

tOOP;  <  Pepeat  for  each  'jtnofn*  aircraft  in  pair.  > 

Rednce  the  nonber  of  conflicts  for  this  aircraf*-  by  1; 

If  (there  are  no  sore  conflicts  infolfing  this  aircraft) 
THfB  PBBfOPH  CTB_ deletion; 

%Sg  PfPfOPH  CTS_siBplification; 

HITIf  (all  'known*  aircraft  in  pair  hate  been  processed); 
fWDtoOP; 

Delete  pair  record; 

IP  (no  lore  aircraft  renain  in  conflict  table) 

?HB8  anlink  and  delete  entire  conflict  table; 
flSBIf  (nanber  of  aircraft  reaaining  in  conflict  table  «) 
TggB  <  conflict  table  cannot  hnfe  split.  > 

OIL  SB»H_ft»G_OPD»Te; 

OTaBKlISB  PBBfOBB  tost_for_conf lict_table_split ; 

"IPB  ;  <  take  no  action.  > 

BUD  P»lf_BBCOSD_0BlBTIO5; 

-  RBSOtOTlOB  DBLBTIOB  TUSK  HI8H-IETEL  LOGIC  - 


I5-Pt2 


SOPTIae  P»IR_B»COPD_DELfTIO« 
la  (ACID1,  ACID2,  PRP^R) 

IPOOT  (Conflict  ‘ables,  central  trade  store)  ; 

12  (PHPTB  22  IHOLL) 

TH23  PEBPORR  search_for_pair_record; 

I?  (PBPTR  52  SROIL) 

1322  PBRPOBn  deletion_notif ication; 

Save  PBEC. ad . Pac,  PBEC.ac2.PllC,  and  PRPTR; 

Tnlint  oair  record; 

LOOP;  <  Repea*  for  each  ’Itnoen*  aircraf*  in  pair.  > 
CTERTRT.BCOR  =  CTERTRT.RCOS  -  1; 

12  (CTERTRT.BCOR  Efl  0) 

TRER  PEBPOBR  CTE_aeletion; 

ELSE  PEBPOBR  CTE.sinplification; 

E X ITI P  (all  ’knoen*  aircraft  in  pair  ha^e  been  processed); 
EBOLOOP: 


Delete  oair  record; 

IP  (CTHEAO.  RKC  2^  0) 

TRBR  nnlink  and  delete  entire  conflict  table; 

ELSEIP  (CTHEAD.RAC  JT  «) 

2552  CALI  SBAR_EIAG_DPBATE  l£  (Central  track  store) 

IHODT  (Conflict  table) ; 

OTHgBRISE  PEBPOBR  test_for_confllct_table_split; 

ELSE  ;  <  take  no  action.  > 

252  PAIR_’’’CDPD_DBLETIOR: 


RESOtOTIOR  OELBTTOB  TASK  LOR-LETEL  LOGIC 


15-P13 


PBOCtSS  s«arch_f or_palr_r*cora; 

<  This  process  searches  for  a  pair  recorfl,  given  the  pointers  to  the  state 
vectors  of  tvo  aircraft  (at  least  one  of  vhlch  anst  be  available) .  > 

XT  (aircraft  1  Is  nnlcnawn) 

IP  (aircraft  2  Is  not  Involved  In  any  conflicts) 
lUS  no  coneon  conflict  table  exists; 

ELSE  cosaon  conflict  table  »  conflict  table  of  aircraft  2; 
ELSEIF  (aircraft  2  is  nnknovn) 

THEE  IV  (aircraft  1  is  not  Involved  in  any  conflicts) 

THEE  no  coanon  conflict  table  exists; 

EISB  cosaon  conflict  table  =  conflict  table  of  aircraft  1; 
BLSEI*  (either  alrcraf*  is  not  involved  In  any  conflicts) 

TH EE  no  coanon  conflict  table  exists; 
ttSEIv  (aircraft  1  and  aircraft  2  are  In  different  conflict  tables) 
vvEH  no  coaaon  conflict  table  exists; 

OTHEHHISE  <  both  aircraft  are  in  the  sane  conflict  table.  > 

Coaaon  conflict  table  »  conflict  table  of  either  aircraft; 

IE  (no  coaaon  conflict  table  exists) 

TEEM  coaaon  pair  record  does  not  exist; 

ElSE  <  search  conflict  table  for  coaaon  pair  record.  > 

(.00? ;  <  Repent  for  each  pair  record  In  coanon  conflict  table.  > 

IP  (both  aircraft  are  in  this  pair  record) 

THEE  coanon  pair  record  ■  this  pair  record; 

ELSE  ;  <  coaaon  pair  record  not  yet  found.  > 

EIITIP  (coanon  pair  record  found  QS  all  pair  records  exaained)  ; 

t^PLoop; 

IP  (no  coanon  pair  record  found) 

THEE  coaaon  pair  record  does  not  exist; 

EED  8earch_f or_pait_record; 


BESOtCTIOE  OEIETIOE  vxsE  HIGH-lSTBt  LOGIC 


i5-pia 


PBQCtSS  search_for_palr_recoril; 

PTP  COBBOH_CT; 

PPPTR  *  IPOLI; 

U  (HCrOI  5fl  fO«K) 

ISLSa  12  (STBCT2-CTPTB  JQ  SBOLL) 

THgB  CO(!HOW_CT  »  SStILt; 

PtSg  COBHOB_CT  «  SPgCT2.CTPTR: 
glSRTR  (ACID2  22  STJBK) 

THgll  I?  »SV5CT1.CTPTR  *2  ^SnL’.) 

TRBH  COBBON_CT  =  INOLL; 

SLSy  COBBOB_CT  =  S7ECT1.CTPT?; 

^SglP  (S7»CT1.CTPTB  *2  *BOtt  OS  S7BCT2.CT»TR  22  *ROLL) 

TRgB  COBBOB^CT  »  BBOtl; 

?lSgIP  (S7BCT1.CTPTR  BB  S7BCT2. CTPTR) 

THgB  COBBOB_CT  «  SBtJlt; 

Q.ra;an5g  coflflOB_c?  *  spbcti.ctptr; 

12  fCOBBOB_CT  22  *B01L) 

’I’HiB  ; 

2122  loop;  <  Heoeat  for  each  pair  record  in  coanon  conflic*-.  table.  > 
12  (PHIC.ac1.PAC  22  S7gCT1.CTB  2BD  PBgC.ac2.PAC  22  S7gCT2.C?*) 
THgB  set  PRPTR  to  point  to  this  pair  record; 

TtSg  ;  <  cosaon  pair  record  not  yet  foand.  > 

BTITIP  (PSP""!!  22  IBHLt.  23  pair  records  exaained)  ; 
ggPLOOP! 

gBD  search_for_pair_record; 


RgSOtOTTOB  OPttTIOH  TASK  l01-lB7gt  LOOIC 


15-PH 


P<»OCgSS  deXe*ioa_notlf ioatlon; 

<  ’’his  process  ootlfles  approprla’.e  reac’e  sites  of  the  deletion  of  a  pair 
record  for  ehlch  the  local  site  «as  responsible.  > 

IF  (own  site  is  responsible  for  this  pair  HKD 

either  aircraft  is  In  a  aeaa  with  a  connected  site) 

THU  Create  a  conflict  table  teqneat  nesaaqe  with  HBPLF  field  >  0 
and  BBL  field  «  1; 

Send  aessaqe  to  other  connected  sites  indicated  by 
CBOG  fields  in  state  sectors  of  both  aircraft; 

tSD  deletlon_noti£ication ; 


RBSOIUTTOF  DBtSTIOH  TUSK  HIOH-tBFBL  LOGIC 


15-P16 


PHOCgS”  d«letion_no*ifica*ion; 


I?  (?R*C.  HTSID  Ifl  OfRID  iUJ  (SVBCT1.GEOS  51  OWSID  25  STBCTJ.GeOG  RJ  0*1110)) 
TH811  Creata  a  conflict  table  re^nest  aessag*  with  RSPIT  field  ^  0 
and  DEL  field  •  1; 

Rend  nessage  to  other  connected  sites  indicated  by 
STPCT1.GE0G  and  STECT2.GE0G; 

EWO  deletlon_notlficatlon; 


SESOlOflOE  DELETTOH  tRSK  lOe-LETEl  LOGIC 


15-P17 


PBOCESS  CTB_deletion; 


<  TMs  process  deletes  an  aircraft's  conflict  table  entry-  > 

Set  CTPTS  and  CTt  =  nail  in  this  aircraft's  state  sector; 
Seduce  count  of  aircraft  in  conflict  table  by  1; 

If  (this  aircraft  is  renote) 

If  (CREPT  entry  esists  for  this  aircraft  ) 

THEM  delete  CRPPT  entry; 
nnlinh  and  delete  roeote  list  entry; 

Onlinic  and  delete  conflict  table  entry  for  this  aircraf*  ; 

fSD  CT?_deletlon; 


RRSOtOTlOR  OBtETIOR  TUSK  HIGH-LETEL  LOGIC 


15-P18 


PBOCtSS  CTl_a*l*tlOIi; 


STTCT.CTPTF  ■  SlIOLL; 

STBCT.CTB  •  SmJll; 

CTHElO.mC  ■  CTHIlkO.  HUC  -  1; 

II  (CTPHTPT.SEHPIO  M  *T»OB) 

TBCT  12  (C»fPT  •ntt?  Mltta  for  this  aircraft) 

THEM  dolata  CEEPX  antry: 

Qallnk  aad  dalate  EEEi  or  EEHD  entry: 

Unlink  and  delete  conflict  table  entry  for  this  aircraft; 

ESP  CTE_deletlon; 


EESOtOTIOI  DBlETIOf  TkSK  LOe-LETBl  LOOIC 


P^OCBSS  CTB_si«olitica*ion; 

<  This  process  apdaies  an  airctafi's  conflict  table  entry  after  a  pair  record 
inyolTino  ♦he  aircraft  is  deleted.  > 

If  (pair  record  to  be  deleted  contains  horizontal  BA  for  this  aircraft) 
Oecresent  coant  of  horizontal  resolntion  adrlsories; 

I*  (coast  SQ  0> 

THfW  set  ACIOH  »  nail; 

BLSB  Search  throa^h  renaining  pair  records  for  those 
containing  horizontal  BAs  for  this  aircraft; 

Set  ACI3H  to  point  to  one  snch  pair  record; 

Sate  coeposite  horizontal  resolntion  adeisory  in  SHAB; 

If  (pair  record  to  be  deleted  contains  sertical  BA  for  this  aircraft) 

'“HfS  Oecresent  coant  of  »ertical  resolntion  adTlsories; 

If  (coant  »3  0) 

TB»!I  set  AClOf  »  nail; 

ftSf  Search  through  reeainlng  pair  records  for  those 
containing  yertlcal  BAs  for  this  aircraft; 

Set  ACIOT  to  point  to  one  such  pair  record; 

SaTe  coaposite  yertical  resolation  adflsory  in  TSAB; 


fSP  CT!_siaplification; 


BBSOIOTIOJ  OBtlTIOB  TASK  BIGH-lBTBt  LOGIC 


15-P20 


PBOCtSS  CTf:_sl«plifica*ion; 

IF  (PSfC.PBBIlS  not  nnll  for  this  aircraft  in  pair  recori  to  b«  deleted) 
THFB  CTBirrRI.HtJI.TH  «  CTBHTHT.  BOtTH  -  1; 

I?  (CTEHTHT.StJLTH  22  0) 

THBH  CTBHTRT.ICTOH  «  SHtJtt; 

BLSB  Search  throagh  reealnlng  pair  records  for  those 
containlnq  horisontal  Rhs  for  this  aircraft; 

Set  tCIDH  to  point  to  one  sneh  pair  record; 

Save  conposite  horizontal  HR  in  CTBRTRT. RHRH; 

IF  ("H'C. PTHRS  not  nnll  for  this  aircraft  in  pair  record  to  be  deleted) 
THBH  C'BHTRT. HOLTT  =  CTBHTRT. HOLTT  -  1; 

12  (CTBHTRT.B01T7  22  0) 

THBH  CTBHTBI.RClOH  «  SHOLL; 

BtSB  Search  throngh  renaining  pair  records  for  those 
containing  »ertical  HRs  tor  this  aircraft; 

Set  RCIDT  to  point  to  one  snch  pair  record; 

Sare  coeposite  Tertical  HR  in  CTBHTHT. TBRH; 

Fhd  CTB_siaplif icatlon ; 


•BSOtOTTOH  DBLBTIOH  TRSH  tOW-lBTBt  lOSIC 
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PPOCESS  t*st_for_C(»nfXlct_tabl«_«pllt; 

<  This  procsss  tssts  for  a  split  in  a  conflict  tabls  after  a  pair  record  is 
deleted.  If  the  table  has  split,  it  then  detersines  shich  aircraft  pairs 
belong  in  each  new  table.  > 

Create  a  linked  list  (list  h)  of  all  pair  records  renaining  in  conflict  table; 
Select  aircraft  ID  fron  first  conflict  table  entry  and  place  in  list  B; 

HgPBl**  DHTII  (list  1  is  enpty  23  list  B  is  eapty) ; 

Select  next  aircraft  ID  fron  list  B;  <  subject  aircraft  > 

LOOP;  <  Bepeat  for  each  oair  in  list  1.  > 

U  (subject  aircraft  is  in  this  pair) 

THIS  Baaoxe  this  pair  fron  list  h; 

Idd  this  pair  to  list  C; 

Idd  ID  of  other  aircraft  in  this  pair  to  botton  of  list  B; 
BIITiy  (all  pairs  in  list  t  exanined) ; 

maagg; 


B5D?g?BAT! 


I*  (list  A  is  enpty) 

TBBS  <  no  conflict  table  split  has  occurred.  > 

CALI  SBAS_PtAS_DPDATB; 

ELSE  <  conflict  table  has  split.  > 

Divide  confllc*  table  into  tvo  conflict  tables  —  aircraft  on 
list  B  and  pairs  on  list  C  fora  first  table,  vhlJ^e  rensining 
aircraft  and  pairs  on  list  A  forn  second  table; 

CALL  SElH_TtAG_DPOAT!;  <  for  first  conflict  table  > 

CALL  SEAB_?LAG_DPDATE;  <  for  second  conflict  table  > 

SBD  test_fot_conflict_table_ split ; 


BESOLOTIOB  DBLRIOB  TASK  RIQB-LETBL  LOGIC  - 


15-P22 


PPOCtSS  *est_for_conf llct_table_spll* ; 

PTJ  PICS; 

Create  a  linked  list  (list  I)  of  all  pale  records  resalnlng  In  conflict  table: 
Place  pointer  to  first  conflict  table  entrT  In  list  B; 
aCPBI?  qwTIL  (list  I  is  eapty  ga  list  B  is  eapty)  ; 

PICS  =  neit  aircraft  ID  ftoa  list  B;  <  sqbject  aircraft  > 

LOOP;  <  Bepeat  for  each  pair  in  list  I.  > 

If  (PICS  tg  PSBC.acl.PIC  Of  PICS  sg  PaEC.ac2.PIC  for  this  pair) 

THEN  Renove  *his  pair  froa  list  I; 

Idd  this  pair  to  list  c; 

Idd  PIC  of  other  aircraft  in  this  pair  to  bot*-oa  of  list  9; 
EXtTI?  (all  pairs  in  list  I  etanined)  ; 

PBDtOOP: 


IP  (list  I  is  eapty) 

15.55  citl  SEIH_PllG_OPDIT*  If  (Central  track  store) 

ISODT  (Conflict  table) ; 

SI  SB  Olrlde  conflict  table  into  two  conflict  tables  --  aircraft  on 

list  B  and  pairs  on  list  c  fora  first  table,  while  resalnlng 
aircraft  and  pairs  on  list  I  fora  second  table; 

CILL  SEin_PtiG_DPDiTB  If  (Central  track  store) 

I  SOOT  (first  conflict  table)  ; 

CllL  SBlB_PHG_OPDirE  If  (Central  track  store) 

I  BOOT  (Second  conflict  table)  ; 


BSD  test_for_confllct_table_split; 


SESOtOTIOB  DEtBTIOB  TISK  lOI-LETEl  LOGIC 


15-P23 


BOOTH  I  SIII.rUO.DBDITB 
iJ  (cantrti  ttacB  atora) 
moo?  (Conflict  tabla) ; 

<  This  roatlna  dataralnaa  tha  sattlng  of  tha  aaaa  flao  Tor  a  conflict  tabla.  > 

ClEhB  saan  flag  In  conflict  table; 

LOO?;  <  Bapaat  for  each  aircraft  In  conflict  tabla.  > 

I*  (bit  aat  in  iftoe  field  for  any  connactad  site) 

THfll  SET  saan  flag; 

*Ti'"iy  (saan  flag  aat  2£  all  aircraft  In  conflict  table  hata  been  selected)  ; 
gBPLOOPi 

two  ??h!1_*tlG_0?01TEj 


iBsoiOTZoi  onr'xoi  tisr  bzor-lbtbi  iogic 


H-PJO 


80PT1K  SHR_Plta_0PDt*1! 

U  (Cantral  track  store) 

180?*^  (Cooflict  table)  ; 

CltlB  CTBStD.SElH: 

liS2fl£;  <  Repeat  for  each  aircraft  la  coafllet  table.  > 

(SRRCT.  ana  u  ststib.oirtd) 

MM  SIX  CTBSiD.sekB; 


JXIXlt  (CTBRiD.SfiB  Jfl  t^ROE  21  all  aircraft  la  eoafllct  tabls  selected); 
MDIOQO! 

JS3JJ  SBia^RHO 


RBSOtOTXOB  DBIITXOB  tlSE  tOt-lXTBl  lOOIC  - 


15-P28 


BOOTI!IB  IJPD»TE_S!CTOP_IO 

IS23T  Tec*ots,  conflict  table,  and  pair  record  for  a  conflict) 

<  This  routine  updates  the  sector  ID  in  a  pair  record.  > 

IP  (either  aircraft  is  reaote) 

THBH  sector  ID  =  sector  of  tton-renote  aircraft; 

PISPIP  (both  aircraft  in  saee  sector) 

THBP  sector  ID  =  coneon  aircraft  sector; 

PIStIP  (aircraft  are  less  than  three  sectors  apart) 

TPBP  sector  ID  =  sector  swept  first  by  radar  beae; 

OTHPBWISE  sector  ID  =  aircraft  sector  swept  last  by  radar  beas; 

BBD  DPDiTE_SECTOB_ID; 


PFSOtO'^IOS  OBtSTIOBI  TASK  BISB-tBTBL  lOSIC 


15-P26 


SOOTIBg  OPt>»TB_SBCTOR_ID 

moOT  (KCID1,  KCI02,  conflict  tabln,  pair  racord) ; 

HIT  DBtTl; 

IP  (CTBBTRt.BBHPto  gS  *TROB  fot  althar  aircraft) 

THBB  PRBC.SBCTIO  ■  stBCT.STSID  Of  non>r«nota  aircraft; 
BLSBIP  (SPBCT1.STSI0  Sf BCT2. STSIB) 

THBB  PRBC.SBCTIO  -  STBCT1 . STSIO; 

OTHBRBISB  DBtIA  ■  IBS  (STBCT2.  STSIO  -  STBCtl.  STSIO)  ; 

TP  (OBIT*  li  BBAR1  M 

(DBLTl  GT  HRIPSBC  OBIT*  U  BBtR2)) 

THBB  PBPC.SBCTID  ■  BIB  (STfCTI.  STSIO,  STBCT2.  STSIO) 
BtSB  PRBC.SBCTIO  •  SAX  (STBCT1.  STSIO,  STBCT2.  STSIO) 

•BO  5PO»^B_SBCTOF_ID; 


BBSOlOTtOB  DBtBTIOB  TASK  tO*-t«TBt  tOOtC 
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TISK  COIIFtirT_Plim_ClBABOP 

If  (Central  track  store,  10  of  carrent  sector) 

IWOO*^  (Linked  list  of  conflict  tables)  ; 

<  This  task  serves  as  a  backup  to  the  Besolntlon  Deletion  Task  to  ensure  that 
conflicts  are  closed  out  In  the  proper  Banner.  It  searches  the  linked  list 
of  conflict  tables  for  a  sector  to  find  conflict  pairs  not  processed  on  the 
current  scan.  > 

a;PBAT  BHILB  (there  are  sore  conflict  tables  to  be  ezaalned) ; 

Select  next  conflict  table; 

PBPBAT  BBILB  (there  are  lore  pair  records  to  be  exaained)  ; 

Select  next  pair  record; 

(sector  ID  In  pair  record  52  current  sector  ABD 
this  pair  has  not  been  processed  on  current  scan) 

THBB  CALL  COBPIICT.CIOSBODT; 

15  (okay  to  delete  pair  record) 

THBB  CALL  PAI«_HBC0BD_DB1BTI0B; 

BL3B  CLBAB  flag  ehlch  Indicates  pair  has  been  processed 
Set  pointer  to  list  of  potential  doalno  conflict 
aircraft  to  null  for  both  aircraft; 

BLSB  ;  <  do  not  process  this  pair.  > 

BBDBBPBAT; 

552555-5::; 

512  COBniCT_?AI3_ClBAB'JP; 

-  COBPtICT  PAIS  Cl-ABD?  TASK  HIGH-lBTBl  LOGIC  - 
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TASK  COW?irCT_PAI!'_CI.F»!IOP 

la  (Central  track  store,  ID  of  cnrrent  sector) 

11232  (Linked  list  of  conflict  tables) ; 

BIT  PHDBtor; 

RBPgAT  tniLB  (tliere  are  sore  conflict  tables  to  be  etaslned)  ; 

Select  ne«t  conflict  table: 

gPPSA-  »BI1B  (there  are  sore  pair  records  to  be  exanined) ; 

Select  next  pair  record; 

IP  (PPBC.SECTID  22  current  sector  HP 
PPBC.  PfISP  22  SBALSB) 

TB5B  CDU  COIPtICT_ClOSIOOT 

U  (iCIOl,  1CID2,  conflict  table,  pair  record) 

OPT  (PSDBIOK)  ; 

IE  (PPOBIOK  22  *TPPB) 

SHI  P»IB_BECOaB_DBlBTIOB 

12  (hClDl,  1CID2,  pointer  to  pair  record) 
IBOOT  (Conflict  tables,  central  track  store) ; 
BLSB  CLBH  PIBC.PBISP; 

PBBC.ac1.IWTB  -  SWOIL; 

PRBC.ac2.IWTB  -  BWOtt; 

EUE  :  <  Bo  not  process  this  pair.  > 

BWPBBPBIT; 

SaPPBPPAT! 

222  COWniCT_?AIB_CtPAWPP; 

-  COWPllCT  PAIB  CIBABOP  TASK  tOW-lBTBl  L081C  - 
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TISK  STITB^TBCTOI^DBIBTTOI 

XI  list,  linked  lint  of  conflict  tnblns) 

IBOOT  (Cnntral  track  atom) ; 

<  Thla  tank  la  mapoaalbta  for  dolotta?  tka  state  vector  of  an  aircraft  ebich 
has  left  the  ITlRS/doalno  service  area  or  which  Is  no  longer  being 
adegaately  tracked.  > 

Rgpvkv*  tBIIB  (there  are  sore  entries  In  the  deletion  list)  ; 

Select  next  aircraft  froa  deletion  list; 

IZ  (there  is  ao  conflict  table  for  this  aircraft) 

TBBS  the  state  vector  is  to  be  deleted; 

BLSBiy  (there  are  no  conflicts  Involving  this  aircraft  for  which  the 

npllnk  of  resolntlOB  advlsorv  aessages  Is  still  being  attempted) 
THBB  The  state  vector  Is  to  be  deleted; 

Create  an  eatrv  la  SBBl  or  RBSO  for  this  aircraft; 

OTSykJlSB  the  state  vector  Is  not  to  be  deleted; 

XI  (the  atate  vector  la  to  be  deleted) 

THfR  Brase  CRBr»  or  CRB?!)  en^rv; 

XI  (this  aircraft  has  an  entry  In  CBBTl) 

THBB  delete  CRBBT  entry; 

Hallak  fros  sector  thread; 

Delete  the  state  vector; 


xmiuix; 


*15  STllT*_TBCTOB_DBlBTtOB; 


S'hTB  VBCTOl  OBlBeiOR  TISK  HIOH-tBTBl  lOSIC 
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TtSr  STIlTB_VBCTO«l_D!tBTIOII 


III  (OeleMon  list,  llaked  list  of  conflict  tables) 

IBOOT  (Central  track  store) : 

PTH  kCID; 

BIT  OkBEt; 

9SPE*T  BHILg  (there  are  eore  entries  in  the  deletion  list)  ; 

ACID  =»  ID  of  noit  aircraft  on  deletion  list; 
kccess  SVECT  for  this  aircraft  »ia  *CID; 

IE  (STECT.CTPTS  SBDLL) 

TBEB  SET  OKDEI.; 

ELSglE  (PSEC.STSO  not  set  in  any  pair  records  involving  this  aircraft) 
ISSI  SII  OkOEl; 

Create  an  entry  in  PESH  or  RFSD  for  this  aircraft; 

OTBEPBISE  CtSkP  OKDEt; 

X?  (OKDEl  ^  Ja-HOE) 

THEE  Erase  CBBEk  or  CHEEO  entry; 

j 

X*  (STSCT. HTCBEE  HE  SHOIl) 

THBH  delete  CBEPX  entrv  for  this  aircraft; 

Unlink  ftoe  sector  thread; 

i  De' ate  the  state  vector; 

I 

! 

SEMZZlil' 

j  SJO  ST*'rE_7ECTOe_DElPTIOH; 


STDTE  7ECT0B  OEtETIOH  TkSk  I0t-IE7EI  tOGTC 
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16.  MESSAGE  UPLINK  PROCESSING 


This  section  discusses  the  construction  of  the  uplink  nessagss 
to  equipped  aircraft.  These  messages  are  defined  In  the  ATARS 
National  Aviation  Standard  (Reference  9).  All  the  maaaagas 
discussed  In  this  section  are  sent  In  the  MA  field  of  a  CABS 
Comm-A  message.  Reference  9  provides  complete  details  of  these 
messages,  their  signal  formats,  and  their  coding. 

16.1  Classes  of  ATARS  Service 

Reference  9  currently  defines  three  classes  of  ATARS  Service, 
denoted  as  Class  0,  Class  1,  and  Class  2.  This  document 
contains  the  logic  to  service  only  these  classes,  although  more 
may  be  defined  in  the  future.  The  classes  represent  alternative 
levels  of  Information.  Messages  from  one  of  these  claaaes  are 
sent  to  an  aircraft  according  to  Its  airborne  processing 
capabilities.  The  message  sets  are  designed  to  minimize  the 
processing  required  by  the  simplest  user,  and  thus  minimize  his 
avionics  cost;  and  to  minimize  the  ATARS  message  load  on  the 
DABS  channel  by  not  sending  certain  Information  to  those 
aircraft  not  equipped  to  process  it. 

Certain  message  types,  namely  the  ATARS  Resolution  and  the 
ATCRBS  Track  Block  Messages,  are  common  to  all  three  classes  of 
Service.  These  are  described  In  the  section  for  Class  0 
service.  Certain  other  types  are  also  common  to  Classes  1  and 
2.  These  are  described  In  the  section  for  Class  1  Service.  A 
summary  of  all  message  types  appears  in  Reference  9  and  Is 
repeated  herein  as  Table  16-1. 

16.1.1  588  0  Service 


Class  0  Service  Is  ln..ended  for  an  aircraft  with  simple  ATARS 
avionics.  The  avionics  Is  assumed  not  to  store  traffic  advisory 
data  In  a  "track  file,"  as  described  below  for  higher  classes  of 
service.  Hie  avionics  may  only  display  position  data  for  one 
traffic  advisory  at  a  time,  or  It  may  be  capable  of  displaying 
several  traffic  advisories.  To  allow  for  this  limited 
capability,  traffic  advisories  are  ordered  in  decreasing  order 
of  "Importance"  so  that  the  pilot  will  be  shown  the  most  urgent 
onef's).  The  following  sections  define  the  messages  for  Class  0 
Se  r  V 1  c  e  . 


i  I  . 1 .1.1  ATARS  Resolution  Message 

'  .  'lessage  is  the  same  for  all  classes  of  service.  It 

^  a  U-blt  COL  field,  which  Is  the  column  to  be  written 
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TABU  16-1 


HA  SUBTIELO  STlUavtE  OT  ATAAS  HESSACES 

ATABS  CUSS  or  ATABS 


MESSAGE  NAME 

SEBVICB 

SUBTIELO 

STBUCTUBE  Of  HA 

ATABS  RaaoluClon 

0.1.2 

(ADS1;4) 

•3 

(A0S^:4) 

•0 

(  COL:14  )( 

teaTT?  ){ 

***:12  XsTtTJ) 

Not  Aaalgnad 

- 

-3 

-1-15 

- 

Six  Advlaorlaa 

0 

-1 

-0 

(“***:i}  )(' 

***:12  )(  StE:6  )f 

S1E:6  )(  SIE:6  ) 

t  'sn-.T' ) 

Thraa  Advlaorlaa 

0 

-1 

-1 

( - ram - 

)(  *ran| 

- ran? - ; 

Noc  Aaalgnad 

-1 

-2 

- 

ATCRBS  Track  0,1,2  •!  -3  Nota:  Dafiaad  In  Raf.  11:  3>3.2.3.2  and  la 

Block  aant  only  Co  BCAS  aqulppad  aircraft. 


Noc  Aaalgnad  •!  •!  *4-6 


Auxiliary  Whan  BST"0 

Advisories  1,2  -1  -7  (  TER:8  )('0BT:13  )(  «ST:1  )(~5»T;li  )(~5Bt:12  ) 

Wh«n  «ST-l 

)(~0g?TTT  )(  KST:1  )(  ) 


Own  Plus  2  -1  (  OoisU  )(  AeC:2i  '  ) 

Altituda  Echo  ~ 


Own  Plus  2  -1  (  ODSi2*  )(  PPT!2*  ) 

Proxlalcy 


Stsrt/End  2  -1  -10  (  PDT:2A  )(  SED:24  ) 

Encouncar  — — — — 


Duel  Pro»l«lty  1,2  -1  -11  (  PPT:2A  )(  PPT:2t  ) 


Proxlalcy  Plua 
Alclcuda  Echo 

1.2 

•  1 

-12 

< _ 

mrn — 

_ )( _ 

AZC:24 

Start  Thraac 

2 

-1 

-13 

( 

008:24 

)< 

- sfm - 

Threat  1,2  -1  -14  (  PDT:}*  )(  THD;2t  ) 

Not  Aaalgnad  •!  *15 

(***;  12)  can  ba  alchar  (TPA:12),  (XtA  ih  (OBAilb  0*  (»AA:12).  or  a  dull  Advisory 

(***;  18)  can  ba  alchar  (TPtilB) ,  (A^E:18).  (TAtrlt)  (QAE!l8).  OH  ( 8AE  ■■  18 ) ,  or  a  Null  Advlaory 

Note;  (XZXsN)  danotas  a  subflald  daalfnacad  'EXX'  which  la  aaalEnad  N  bits. 
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Into  the  aircraft  RAR  column  designated  by  the  SIT  field.  The 
COL  field  represents  the  composite  of  all  resolutions  the  site 
Is  sending  the  aircraft  for  all  conflict  pairs.  The  site 
repeats  the  message  each  scan  during  the  conflict,  and  sends 
this  message  again  with  COL  containing  all  zeros,  once  at  the 
end  of  the  conflict  to  remove  Its  advisories  from  the  RAR.  SIT 
corresponds  to  the  ID  of  the  site  originating  the  advisories. 

It  la  normally  set  to  own-ID.  In  the  backup-master  mode.  It  may 
contain  the  failed  site's  ID.  IVhen  performing  remote  uplink.  It 
contains  the  requesting  site's  ID. 

This  message  contains  the  TRA  subfield  which  describes  the 
threat  or  proximate  aircraft  causing  the  resolution  advisory. 

In  the  case  of  a  multi-aircraft  encounter,  the  most  crl*"!cal 
threat  Is  used.  A  resolution  advisory  should  always  be  caused 
by  an  aircraft  whose  Encounter  List  entry  is  a  Threat  type. 
However,  on  the  scan  when  the  final  (zero)  COL  field  is  sent, 
the  only  traffic  remaining  may  have  entries  with  Proximity  type. 

The  resolution  message  also  contains  a  12-bit  subfield.  This 
may  contain  another  threat  or  proximity  advisory,  or  a  terrain, 
airspace,  or  obstacle  advisory. 

16.1.1.2  ATCRBS  Track  Block  Message 

This  message  Is  sent  only  to  BCAS-equlpped  aircraft.  Its 
generation  (Section  8.1)  Is  dependent  upon  BCAS  logic,  and  is 
Independent  of  any  ATARS  traffic  and/or  resolution  advisories  to 
BCAS  for  the  same  ATCRBS  traffic.  Up  to  eight  such  messages  may 
be  sent  to  each  BCAS  aircraft,  depending  upon  the  number  of 
qualifying  ATCRBS  tracks.  The  message  contains  a  SIT  field  as 
In  the  ATARS  Resolution  Message,  and  a  track  number  to  aid  BCAS 
In  associating  messages  with  the  same  track  on  subsequent 
scans.  The  track  data  contains  range,  range  rate,  altitude, 
altitude  rate,  and  bearing.  ATARS  tracked  data  Is  predicted 
ahead  one  scan  to  the  time  of  transmission  of  the  message. 

16.1.1.3  Three  Advisories  Message 


If  no  ATARS  Resolution  Message  is  constructed,  this  message  is 
used  to  send  up  to  three  advisories.  The  first  two  advisories 
are  contained  In  18-blt  subfields,  and  the  third  In  a  12-blt 
subfield  as  described  above  for  the  ATARS  Resolution  Message. 

The  18-blt  subfields  may  contain  any  of  the  following:  a  threat 
or  proximity  advisory,  which  Is  like  that  of  the  12-blt  subfield 
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with  additional  data  for  range  and  fine  altitude;  terrain, 
airspace  or  obstacle  advisories  containing  the  same  data  as  for 
the  12-blt  subfield;  or  an  altitude  echo.  If  there  are  at  least 
two  traffic  advisories,  these  will  use  the  18-blt  subfields  and 
any  altitude  echo  in  the  PWILST  will  not  be  sent.  If  there  are 
less  than  two  traffic  advisories,  an  altitude  echo  will  always 
be  sent  In  an  18-blt  subfield,  unless  sending  the  altitude  echo 
creates  a  need  for  an  extra  message. 

16.1.1.4  Six  Advisories  Message 


If  more  advisories  remain  to  be  sent  after  either  the  ATARS 
Resolution  or  the  Three  Advisories  Messages  are  constructed,  up 
to  six  additional  advisories  may  be  sent  in  this  message.  These 
are  limited  to  fewer  bits  than  those  preceding  but  would 
correspond  to  less  Important  advisories.  Any  remaining 
advisories  after  these  six  would  not  be  sent  to  the  aircraft 
this  scan. 

The  first  two  advisories  use  the  same  12-bit  subfield  described 
above.  The  remaining  four  advisories  are  contained  In  6-blt 
subfields.  These  subfields  may  only  contain  proximity  or  threat 
advisories.  Thus,  if  the  proximity  and  threat  advisories  on  the 
PWILST  have  not  all  been  sent  before  reaching  the  6-blt 
subfields,  any  terrain,  airspace,  or  obstacle  advisories  will 
not  be  sent.  This  only  happens  when  there  are  at  least  five 
traffic  advisories,  or  at  least  four  traffic  advisories  and  a 
resolution  advisory. 

16.1.2  Class  1  Service 

Class  1  Service  will  support  a  graphic  display  and  Is  Intended 
for  aircraft  capable  of  displaying  larger  quantities  of  data 
than  the  Class  0  aircraft.  In  most  cases,  more  messages  will  be 
sent  to  such  aircraft  to  uplink  the  same  number  of  advisories. 
The  ATARS  Resolution  Message  and  the  ATCRBS  Track  Block  Message 
are  as  described  In  Sections  16.1.1.1  and  16.1.1.2.  However, 
any  traffic  advisory  data  contained  In  the  ATARS  Resolution 
Mesf^'v?  Is  repeated  using  the  messages  below. 

16.1.2.1  Dual  Proximity  Message 

This  message  contains  position  data  for  two  proximity 
advisories.  Each  advisory  is  sent  in  a  Position  Data  Subfield, 
which  contains  clock  and  fine  bearing,  altitude  zone  and  fine 
altitude,  range,  the  heading  of  the  traffic,  and  the  control 
state  and  ATARS  equipage  of  the  traffic.  A  first-time 
transmitted  bit  Is  sent  to  denote  new  traffic. 
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16.1.2.2  Threat  Message 


This  message  contains  one  threat  advisory.  It  consists  of  a 
Position  Data  Subfield  as  above,  plus  a  Threat  Data  Subfield 
containing  an  altitude  extension,  fine  heading,  horizontal  miss 
distance,  turn  type,  vertical  speed  of  the  threat,  and  an 
Indication  as  to  whether  the  threat  Is  causing  a  resolution 
advisory  to  be  sent  to  own  aircraft. 

16.1.2.3  Proximity  Plus  Altitude  Echo  Message 


This  message  combines  one  proximity  advisory  with  altitude  echo 
data.  It  contains  the  last  (i.e.  least  important)  proximity 
advisory.  If  no  single  proximity  advisory  remains  after  all 
Dual  Proximity  Messages  are  built  (If  any),  and  an  altitude  echo 
la  required,  a  null  Position  Data  Subfield  will  be  inserted  to 
complete  this  message. 

16.1.2.4  Auxiliary  Advisories  Message 

This  message  contains  terrain,  obstacle,  and  airspace 
advisories.  Its  format  contains  a  terrain  warning  (if  needed), 
an  obstacle  advisory  (If  needed),  and  either  an  airspace 
advisory  or  up  to  two  additional  obstacle  advisories.  Both  its 
obstacle  and  airspace  advisories  include  specific  Identification 
data  not  provided  In  the  Class  0  formats.  A  first-time 
transmitted  bit  Is  sent  to  denote  each  new  advisory. 

16.1.3  Class  2  Service 


Class  2  Service  Is  Intended  for  aircraft  with  sophisticated 
avionics  capable  of  tracking  traffic  from  scan  to  scan.  Class  2 
messages  Include  the  entire  set  of  Class  1  messages  plus 
additional  types  Intended  to  aid  such  avionics.  These 
additional  messages  are  described  below. 

16.1.3.1  Start/End  Encounter  Message 


This  message  helps  the  avionics  start  a  track  by  assigning  a 
track  number  to  the  traffic.  The  message  contains  a  Position 
Data  Subfield  and  a  Start/End  Subfield.  The  latter  indicates 
whether  to  begin  or  end  the  track,  assigns  the  crack  number,  and 
contains  the  groundspeed,  climb  performance,  and  abbreviated 
identification  data  for  the  traffic.  Up  to  eight  unique  track 
numbers  may  be  assigned  to  tracks  fcr  an  aircraft’s  traffic 
advisories.  The  End  Encounter  Message  is  normally  sent  at  the 
conclusion  of  traffic  advisory  status.  However,  If  more  than 
eight  tracks  qualify  simultaneously,  ATARS  sends  a  Start 
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Encounter  Message  when  a  new  track  Is  chosen  to  replace  an  old 
one  with  the  same  number,  and  this  implies  the  end  of  the  old 
track. 


16«1«3.2  Own  Plus  Proximity  Message 


This  message  combines  a  single  proximity  advisory  with 
own-aircraft  data.  The  own-aircraft  data  allows  the  avionics  to 
more  accurately  relate  advisory  data  to  own  aircraft's  heading, 
speed  and  turn  rate.  It  also  confirms  the  class  of  ATARS 
service  in  use.  A  bit  indicates  the  initiation  or  handoff  of 
ATARS  service,  to  indicate  to  the  avionics  possible  track  number 
discontinuities  if  sensors  change  ATARS  responsibility  during  an 
encounter. 


16.1.3.3  Own  Plus  Altitude  Echo  Message 


This  message  combines  own-aircraft  data  with  altitude  echo  data 
and  is  uplinked  when  both  of  these  types  are  required. 

16.1.3.4  Start  Threat  Message 

This  message  combines  own-aircraft  data  with  a  Start  Threat  Data 
Subfield.  The  latter  is  the  same  as  a  Start  Encounter  Message, 
except  the  Start/End  bit  is  replaced  by  a  bit  indicating  whether 
the  threat  is  a  new  track  or  is  an  upgrade  of  an  existing 
proximity  advisory  to  a  threat. 

16.2  Data  Link  Message  Construction  Task 


The  Data  Link  Message  Construction  (DLMC)  Task  assembles 
messages  for  uplink  to  each  equipped  aircraft  in  the  ATARS 
service  area.  The  following  sections  describe  the  functions 
performed  by  this  task. 

16.2.1  Ranking  PWILST  Entries 


The  uplink  messages  are  eventually  constructed  from  the  entries 
on  the  aircraft's  PWILST.  These  entries  are  created  in  the 
order  that  pairs  on  the  Encounter  List  are  processed.  However, 
the  desired  order  of  their  uplink  la  determined  by  factors 
independent  of  this  original  ordering.  The  ranking  procedure 
reorders  the  list,  enabling  the  subsequent  procedures  to  travel 
through  the  list  and  assemble  messages  In  the  desired  order. 
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Assuming  all  types  are  present,  the  Entry  Ranking  Process 
produces  the  ordering  of  entries  shown  In  Table  16-2.  The 
groups  numbered  2,  4,  and  9  are  selected  using  only  the  TYPE  of 
the  entry.  For  all  TA_PROX  or  TA_THREAT  entries,  the  Entry 
Ranking  Process  calculates  the  current  value  of  each  entry's 
RANKTYP  field  according  to  the  criteria  shown  In  the  "Meaning" 
column  of  Table  16-2. 

Within  each  group  containing  traffic  advisory  entries,  the 
entries  are  ordered  according  to  additional  rank  data.  The 
formats  of  these  fields  are  also  shown  in  Table  16-2.  The 
Traffic  Advisory  Task  (Section  9)  computes  the  ”tau"  and 
"weighted  range"  fields  each  scan,  using  data  from  the  encounter 
list  entry.  The  DLMC  Task  assigns  the  RANKTYP.  Both  tau  and 
weighted  range  are  stored  In  two's  complement  form.  These 
fields  are  concatenated  and  then  Interpreted  as  a  single 
unsigned  Integer.  This  Interpretation  causes  entries  with  the 
smallest  positive  values  of  tau  and  range  (i.e.  shortest  tau  and 
closest  range)  to  receive  the  highest  ranking  within  each 
group.  Both  tasks  update  their  respective  data  each  scan  that 
the  entry  Is  refreshed.  Within  groups  1  and  3  (separately),  the 
ranking  procedure  orders  entries  by  tau  and  weighted  range. 
Within  groups  5  through  8  (separately),  this  procedure  orders 
proximities  with  mode  C  altitude  reports  ahead  of  non-mode  C 
proximities,  and  within  each  group,  orders  entries  by  weighted 
range.  Within  groups  2,  4,  and  10,  the  order  Is  Immaterial. 
Group  9  can  have  only  one  entry.  This  ranking  orders  the 
entries  by  Importance,  and  avoids  problems  In  class  2  message 
construction.  In  which  advisories  in  a  Start/End  Encounter 
Message  use  a  full  message,  while  proximities  may  be  paired 
together  or  paired  with  ALEC  or  Own-aircraft  data.  The  only 
adverse  Impact  of  this  ranking  for  Class  0  or  1  users  Is  minor: 
a  new  proximity  advisory  may  precede  another  for  closer  traffic 
on  one  scan. 

There  are  no  OWN  entries  on  the  PWILST,  as  all  the  logic  to 
generate  Own-aircraft  data  subfields  Is  handled  locally  within 
the  DLMC  Task.  Also,  group  10  entries  (END  Threat  or  Prox)  are 
only  kept  for  class  2  ATARS  users. 

16.2.2  Altitude  Echo 


Altitude  Echo  (ALEC)  PWILST  entries  are  created  for  any  of 
several  reasons: 
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TABLE  16-2 


RANKING  ENTRIES  ON  THE  PWILST 


GROUP 

ENTRY 

TYPE 

RANKTYP 

FIELD 

MEANING  OF  RANKTYP  FIELD 

1. 

TA_THREAT 

1100 

SVECT.CTPTR  non-null 

2. 

ATCRBSJTB 

— 

3. 

TAJTHREAT 

1000 

SVECT.CTPTR  null  and 
TA_THREAT.END  not  set 

4. 

TERRAIN 

AIRSPACE, 

OBSTACLE 

•  • 

5. 

TA_PROX 

0101 

SVECT.  MCFLG  set  and 
TA_PROX.OLDjrYPE  -  "none" 

6. 

TA_PROX 

0100 

SVECT. MCFLG  not  set  and 
TA_PROX.OLDjrYPE  -  "none" 

7. 

TA_PROX 

0011 

SVECT. MCFLG  set 

and  TA_PROX.OLD_TYPE  not  "none 
and  TA  PROX. END  not  set 

8. 

TA_PROX 

0010 

SVECT. MCFLG  not  set 
and  TAJPROX.OLD_TYPE  not  "none 
and  TA  PROX. END  not  set 

9. 

ALEC 

10. 

TA  PROX, 
TAJTHREAT 

0000 

END  set 
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TABLE  16-2 
(Concluded) 


-Tau  Field 


Set  to  zero  for  TAJPROX  types. 

For  TA_THREAT  types,  two '8  complement  of  "Tau"  (stored  by 
Traffic  Advisory  Task) 

-Weighted  Range  Field 


Two's  complement  of  weighted  range  (stored  by  Traffic  Advisory 
Task) 


Note:  The  -Tau  and  -Weighted  Range  fields  are  concatenated  and 
Interpreted  as  a  single  binary  unsigned  Integer  in  the  ranking 
process. 


a.  When  a  pilot  sends  an  ALEC  request  (received  in  a  DABS 
surveillance  report),  the  Report  Processing  Task 
(Section  4.4)  creates  an  ALEC  entry. 

b.  When  an  equipped  aircraft  enters  ATARS  service,  the 
DLMC  Task  notes  that  ALECT  In  the  State  Vector  is 
uninitialized,  and  creates  an  ALEC  entry. 

c.  When  sufficient  time  has  elapsed  since  ALECT,  the  time 
of  the  last  ALEC  message  to  the  aircraft,  the  PLMC  Task 
creates  an  ALEC  entry. 

d.  When  an  ALEC  uplink  falls,  the  uplink  delivery  notice 
process  In  Non-surveillance  Message  Processing  Task 
(Section  5.1)  resets  ALECT  to  an  uninitialized  value  to 
force  an  Immediate  retry  as  in  b.  above. 

As  stated  In  Section  16.1,  in  periods  of  heavy  traffic,  the  low 
priority  assigned  ALEC  may  cause  this  message  not  to  be  assigned 
a  field  If  the  user  is  ATARS  Class  0,  or  to  not  be  delivered  if 
many  uplinks  are  scheduled,  for  other  user  classes.  In  all 
cases,  ALEC  will  be  retried  as  soon  as  traffic  becomes  light 
enough. 


16.2.3  Construction  of  Uplink  Messages 


After  ordering  PWILST  entries  and  assigning  track  numbers,  the 
DLMC  Task  constructs  as  many  uplink  message  MA  fields  (see 
References  9,  10)  as  required  to  send  ATARS  advisories  to  each 
equipped  aircraft.  The  pseudocode  specifies  the  fields  that  are 
to  be  built  within  each  message.  The  detailed  coding  of  these 
fields  Is  In  Reference  9.  For  Class  1  and  2  users,  every  48-blt 
MA  field  contains  two  24-blt  fields,  as  shown  in  Table  16-1. 

The  pseudocode  uses  a  local  variable  SUBFIELDNO  to  indicate 
whether  the  first  or  second  of  these  in  an  uplink  mesage  is  next 
to  be  filled.  The  ADS  code  is  added  to  Indicate  the  type  of 
message  and  define  the  subfields  that  follow.  All  completed 
messages  are  sent  as  uplinks,  as  specified  in  Section  3.2. 

16.2.4  Deleting  PWILST  Entries 


The  various  types  of  PWILST  entries  are  removed  in  different 
ways.  Some  types  are  sent  only  once;  others  are  dropped  when 
not  refreshed;  and  some  need  an  end  message  uplinked. 


16-10 


TA  types  (THREAT  and  PROX)  contain  an  END  Item  which  Is  set  by 
uplink  delivery  notice  processing  after  they  are  successfully 
delivered.  If  an  entry  again  qualifies  for  TA  status,  the 
Traffic  Advisory  Task  resets  END.  If  not,  the  DLMC  Task  Entry 
Ranking  Process  deletes  these  entries  If  the  user  Is  Class  0  or 
1,  as  an  end  message  Is  not  sent  to  these  users.  If  the  user  Is 
Class  2,  the  DLMC  Task  builds  an  End  Encounter  Message  and  then 
Immediately  deletes  the  PWILST  entry. 

An  ALEC  entry  Is  deleted  by  the  DIMC  Task  Immediately  after  the 
message  Is  built. 

Terrain,  Airspace,  and  Obstacle  types  also  contain  an  END  Item 
which  Is  set  by  uplink  delivery  notice  processing  after 
successful  delivery.  The  T/A/0  Task  resets  END  each  scan  that 
the  alert  continues.  When  the  alert  ends,  END  Is  not  reset  and 
the  DLMC  Task  Entry  Ranking  Process  deletes  the  entry. 

ATCRBS  Track  Blocks  likewise  contain  END.  A  single  attempt  to 
send  an  End  Track  Block  Is  made  for  these  types.  The  DLMC  Task 
sets  END  when  the  ATCRBS  Track  Block  Message  Is  constructed.  If 
the  Traffic  Advisory  Task  does  not  reset  END  on  the  next  scan, 
the  DLMC  Task  sends  an  End  Track  Block  and  deletes  the  PWILST 
entry . 

16.3  Pseudocode  for  Message  Uplink  Processing 

The  following  comments  will  clarify  the  Implementation  of  the 
Data  Link  Message  Construction  Task.  The  pseudocode  repeatedly 
refers  to  PWILST  entries  of  a  particular  TYPE.  While  TYPE  Is 
not  a  field  In  the  entry,  the  definitions  of  PWILST  entries  In 
Section  3  pseudocode  Identify  the  TYPE  for  each. 

The  Entry  Ranking  Process  makes  several  passes  through  an 
aircraft's  PWILST.  These  passes  Include  the  RANKTYP  assignment 
and  reordering  discussed  In  Section  16.2.1,  and  the  assignment 
of  track  numbers.  It  Is  suggested  that  temporary  lists  be  kept 
of  unused  track  numbers  and  of  ATCRBS  Track  Block  track  numbers. 

The  various  message  generation  processes  primarily  look  down  an 
aircraft's  PWILST  to  find  the  next  entry  which  has  not  been 
marked  SENT.  An  exception  Is  the  Auxiliary  Advisories  Message 
Generation  Process,  which  builds  the  Auxiliary  Advisories 
Message  from  all  T/A/0  entries  on  the  PWILST  and  marks  them  all 
SENT. 

As  uplink  messages  are  built,  the  pseudocode  assigns  an  ADS 
code.  These  are  shown  as  the  appropriate  ATARS  Message  name. 


.'1^ 
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See  Table  16-1  for  the  corresponding  numerical  values.  The 
priority  bit  included  with  each  message  is  not  uplinked  to  the 
aircraft,  and  thus  is  not  contained  in  the  formats  shown  in 
Table  16-1.  This  bit  Is  used  by  the  DABS  sensor  in  its  message 
scheduling  (Reference  1).  The  phrase  "move  to  uplink  buffer" 
means  "build  the  complete  message  format  as  shown  in  References 
1  and  8".  If  SVECT.REMRAR  Is  set  to  a  positive  value,  the 
uplink  messages  should  be  routed  to  the  remote  sensor 
indicated.  In  all  other  cases,  the  local  sensor  performs  the 
uplink. 

As  each  message  is  moved  to  the  uplink  buffer,  a  copy  is  linked 
to  a  list  kept  for  the  aircraft.  This  list,  which  is  discarded 
and  created  anew  each  scan,  is  pointed  to  by  SVECT.UPMES . 
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DLBCPHSB 


GBoqp  change_threshoias 
IBT  HLPCTIB 
n,?  0«H_DFt?ll_Hl)G 
gUnSTBOCTOBE; 


<<!i«e  to  generate  new  MFC  enFry> 
Sheading  change  requiring  Own  Bessage> 


I 


PaCX  fiLJUK>NOT  FILMU) 


! 


OUT*  tlBK  leSSBGE  COBSTEGCTIOB  LOCAL  PAFAHETPFS 
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AD-AlOlt  146  MITRE  CORP  MCLEAN  VA  METREK  Ulv 
UNCLASSIFIED  MTR-81M120-2  FAA-RU-Sl-45-2 


STHaCTqpB  OtBCTBt 

GBOOP  ■ipcellanaoas 
BIT  0«»_»BQO 
IBT  PPOXBO 

IBT  SOBTIBtDHO 
BIT  BBSSeST 
BMPSTBOCTHBg; 


OBTt 


<0«n  Dassag*  is  taqalrad> 

<coan»st  for  first/sscond  traffic 
advisory  is  aassags> 
<coaDtsr  for  snbflsld  in  Bss8ags> 
OssoiatloD  nsssags  ssDt> 


mSCBDlM  PACK  BUMC'NOT  FILMED 


LIBK  BBSSiGB  COBSTRBCTIOB  TiSK  LOCAL  TABIABLES 
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TUSy  DATIl_tmK_SESSIlGB_C01»STROCTTO!I 

m  (Sector  list  of  aircraf*,  state  sectors) 

OPT  (aessapes  to  apllnic  baffer) 

IROPT  (PSILST's); 

<ner7e  all  apllnts  to  aircraft  Into  aessage  stractare.  > 

pgPEA?  SEILE  (aore  aircraft  on  list) ; 

Selact  next  aircraft: 

IP  (ATARS  eqaipped  410  in  ATARS  sersice) 

TBPS  PPBPOPa  altituae_echo_test;  <deternine  if  alt.  echo  message  regnired> 
PPPPORE  entry _ranAing;  <reordet  entries  on  PWILST> 

IP  (aircraft  is  in  a  conflict  table  ARP  o*n  site  giving  resolntion) 
THEE  PBRPORa  resolution_aessage_genetation; 

<bulld  reaaining  aessages  according  to  class  of  ATARS  serTlce> 

1*  (TA^class  la  0) 

TffgR  PBRFORS  class_0_DlSC; 

»I.SEIP  (TA.Class  sa 

THEE  PBRPORS  cla3S^1_0lSC; 

OTHERWISE  PER PORE  claSS_2_DlHC; 

link  set  of  uplink  aessages  to  state  sector; 


EHOREPPAT! 


PRO  DATA_LIRR_HBSSAGE_CORSTROCTIOH; 


DATA  tIHK  SESSAGE  COHSTROCTIOH  TASK  HIGH-LETBt  LOGIC 
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TISK  n»Tll_tIllK_(IBSSIlQS_COIISTltOCT10!t 

IB  (Sector  list  of  aircraft,  state  rectors) 

OPT  (sessapes  to  opllnk  bnffer) 

IBOPT  (PltlST's); 

<aer9e  all  opllnks  to  aircraft  into  sessape  stractDro> 

iBPgiT  WHitB  (sore  aircraft  os  sector  list) : 

Select  nest  aircraft; 

II  (STBCT.kTSBQ  U  SOBBQ  IH  STBCT.kTSS  Ifl  STBPB) 

yHBB  pgBTOBH  altltade_echo_teat;  <aeterBiae  if  alt.  echo  sessage  reqnlred> 
PBBPOBH  entr7_ranking;  <reorler  entries  on  P*TIST> 

CtBlP  8ESSBBT; 

II  (STBCT-CTPTB  not  nail  UP  pair  roc  found  for  »C  with  PSEC.SBBD  set) 
TBBH  PBBPOBB  resolatlon_aessage_ganeration; 

<boild  resainlng  sessages  according  to  class  of  kTlBS  serTice> 

II  (STBCT.kClkSS  Sa  SCIO) 

THBH  PBBPOBB  ClaSS_0_Dl!!C; 

BtSBIP  (STBCT.kClkSS  Ifi  SCtI) 

THBB  PBHPOBH  class, 

0?HPBWTSB  mifllfl  clas8_2_Dl!IC; 

link  STBCT.PPSBS  to  set  of  npllnk  sessages; 

bbdbbpbbt; 

BBD  0IT»_tIBK_aBSS»8B_C0BSTBPCTI0B; 


OkTk  L2HR  BBSSkOB  CORSTBOCTIOR  TUSK  lOR-LBPEt,  LOSIC 


PgQCBSS  altitada.vcho.^ast: 


<S*«  If  rvqairad  to  ganarata  »L8C  aatry,  atan  If  no 
pilot  ragoast.  if  no  kiBC  sant  racantly,  sand  ona  nos. > 

JX  (09  antty  on  PsrtST) 

£fl£S  LS  (ILBCT  nnlnltlallzad  2S  safflciant  tlaa  sines  klBCT) 

TBBII  Craata  tLBC  antcy  and  link  to  bottos  of  PfiLST; 
(Tpdata  itBCT  with  currant  tlaa; 

fBp  altltada_acho_taat ! 


OITk  IIWK  BBSSIkGE  CO»Sf»OCTIOII  ?»S(r  HIGH-lSm  LOGIC  - - - 


1*-P* 


EP.QCtSS  al*lttta«_«cho_<;«st ; 

<3*«  if  taqalred  to  genarate  IILBC'  entry,  eaen  if  no 

pilot  regnest.  If  no  ILBC  sent  recently,  send  one  no«> 


IT  (no  il!C  entry  on  PWIIST) 

THBII  11  (ST8CT.  ILBCT  nnlnitiallxed  SIS»»».CTIBB-STBCT.»IBCT  22  klECTIB) 
THBB  Create  BLBC  entry  and  link  to  botton  of  PBILST; 

STBCT.  IILBCT»SIS7»B.CTIBB; 


BBO  altitnde_echo_test; 


OITl  IIBT  BBSSkGB  COBSTSBCTIOII  TkSK  tOf-tBTBt  LOGIC  - 
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PHOCBSS  •BttT.ranitliig; 

lEPt^T  tHIlE  (PittST  eoBtalna  aota  Proa  or  Taraat  •ntrlas)  ; 

12  ('■H.claas  IT  2  AJUl  »•*) 

TBBli  Dalat*  antryt  <4oa*t  smd  SPD  aag  to  class  0  or  1> 
gL3t  DstsrslBs  and  stors  rank  tfps; 

SmS£2^: 

IBPPIT  WHIIP  (Pf  list  eoBtalBS  sors  sstriss) ; 

Sort  all  sntrlss  Into  dssesBdiSB  rank  order: 

ClSkH  SBST  flag  for  sack  oBtry: 
gSPBBPBkT; 

IX  (‘'Il_cla8s  52  0) 

THBS  Oalata  all  proa  or  throat  OBtrlas  aftar  first  9; 

5235  Pslata  all  proa  or  throat  antries  aftar  first  8; 

RgpghT  WHIIB  (any  raaainlog  hara  oalaltlallaod  Traek_no>  ; 

assign  lovast  anssad  Traek_no: 

BSQggpgaTi 

5U512  SHIIB  (any  Tarraln,  hlrspaea,  obstaelo  antrlas) ; 

IX  (gPD  sat)  <antry  not  apdatad  this  scanh 

TBgg  Oalata  antry:  <doB*t  sand  BSD  ssg  for  thosa  typash 

5S£25m:: 

gBPBl'^  WHILE  (aBT  kTCRBS  Track  Block  aatrlas)  ; 

IX  (lTCFBS_Track_no  anlnltlallxad) 

THgg  assign  lovast  anssad  aTCllB5_Track_Bo; 

II  (this  aTC1iBS_Track_no  21 

1555  15  (WOT  hTCBBS.TB  oBtry  fooBd  slth  BWD  statas  m  Boat 
oBtry  doas  Bot  hava  sasa  aTCHBS_Track_BO> 

THBH  Bova  sabjoct  OBtry  aftar  obo  with  BHO  statas; 
assign  sab^act  antry  sasa  aTC»«s_Track_BO 
as  antry  vith  BHO  statas; 

IL SB  Oalata  sablact  antry;  <too  sany  Track  91ocks> 

BHOPBPvaT; 

BHO  antry_ranklBg; 

- -  OaTH  IIHK  HBSSagB  COHSTIOCTXOH  ThSK  HldH-ttflX  LOGIC  - - - 
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PROCtSS  entrT_rankin9; 


RRpg>?  WHItP  (PBILST  contains  aore  T»_PBOX  or  T»_THPBiT  entries)  ; 

IP  (S?BC'*'.»C1*SS  S£  »ct2  i£2  MD  set) 

THBli  Delete  entry;  <aon't  send  BSD  nsg  to  class  0  or  1> 

BtSB  Deteralne  and  store  SiliKTTP;  <see  Table  16-2  for  details> 

BBDBPPPi'^: 

RBPBDT  S8HB  (PBILST  contains  aore  entries): 

Sort  all  entries  into  descending  rank  order; 

CL BJ) 8  SB8T  flag  for  each  entrs; 

BBDPBPBhT; 

I?  (S7BCT.  »Cl»SS  Bfl  SCIO) 

^HBjj  Delete  all  pro*  or  threat  entries  after  first  9; 

BLSB  Delete  all  prox  or  threat  entries  after  first  8; 

PBPBhT  SHIIB  (any  reaalnlng  base  nnlnitlallxed  T84CK_BO) ; 

T8iC8_80  =  lowest  nnnsed  walne; 

BSDRBPBhT; 

8PPBJIT  9811?  (any  TBR»»I8,  AiHSPhCB,  OBSTkctB  entries) ; 

IP  (S80  set)  <eatry  not  npdated  this  scan> 

THBR  Delete  entry;  <don*t  send  BSD  asg  tor  these  types> 

BSDRBPBAT; 

RBPBAT  SBILB  (any  »TCHBS_TB  entries)  ; 

L»  (»TCRBS_TB»CK_80  anlnitlallzed) 

TBB8  »TCBBS_TB»C8_S0«lowest  nnnsed  wains; 

I?  (this  ATCllBS_TRACK_BO  31  7) 

TBBB  IP  (any  kTCBBS_TB  entry  fonnd  with  BSD  set  HBD  next 
entry  does  not  hawe  saae  hTC8BS_T8AC8_80) 

•^HBB  Bowe  subject  entry  after  one  with  E8D  set; 
Assign  subject  entry  sane  kTC89S_T8ACK_80 
as  entry  with  BSD  set; 

BLSB  Delete  subject  entry; 

BSPBBPBAT; 

B91)  entry_ranking; 

-  OHyj  tnK  SBSSAaB  COBST8DCTIOB  TASK  lOI-lBTBl  L08IC  - 


PBOCBga  malatloD.iagaaga.gaaaratloii; 

<Saii«ri+a  Hasolatlon  kdviaorT  and  othar  flalds  la  Baaolotion  Bassage.> 

Build  cot  flail  fcoa  own  alta's  resolutloa  (a)  for  KC; 

Sa*  SIT  flail  to  ladlaata  oaa  site; 

Select  hlghaat  ranking  traffic  adTlsory  entry: 

Bnlll  TBl  field;  <nall  field  if  no  entry  fonnd> 

SBT  aa*ry  SMt: 

psaFOia  Snbflald_12_blt_ganeratlon: 

IDSeSaaolntlon; 

SBT  Priority  bit  In  aeaaage: 
nova  to  uplink  buffer: 

»nD  reaolntloa_nes3aga^generatlon; 


D»T»  tlKK  BBSSkdl  COiSTldCttO*  T18K  HlOB-lEPfl  LOOTC 
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PlQCtas  r«aola*loii_a«ss49«_9«ii«c«tlon; 

<9aaacata  PaaoXation  xaTlaory  and  othar  fialda  In  tiaaolatlon  aassa9a> 

COl  flaid>«aroaa: 

BtPttT  OBTIL  (all  pair  racords  for  1C  procaaaad) ; 

Salac*  naxt  PRSC; 
ll  (PRBC.SZVO  Jj]  STRVP) 

Taea  coL-io^icai  q]  of  col  fiaid  with  pasc.pnnia.pania  for  ic; 

<both  SIORBS,  sauLLaas  traatad  aa  zaroa8> 

taPBEPPlT; 

I*  (STBCT.caaTP  aa*) 

Tif a  SIT  flald>STSTia.PlILSD;<sand  failad  slta's  ID  in  Backnp-aaster  node> 
fLSe  SIT  field-STSTSB.OtaiO; 

Salac*  highaat  ranking  Tl_TRasiT  or  Tl_P80it  antry; 

Bnild  Tai  fiaid; <nall  fiaid  if  no  anch  antry  foand> 

S?T  antry  SBaT; 

PEBPOPS  Sobfiald_12_bit_9anaration; 

IDSaRaaolation; 

Priority  bit  in  aaaaaga; 

Hoia  to  nplink  bnffar; 

SET  PESStaT; 

sap  raaolntlon_aaBxa9a_9attaration; 


OlTl  Liaa  RESSlOE  COaSTEPCTIOa  TISK  tOa-LETEL  LOGIC 
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■  •a.'-**  ’  r  fWii'imiHiiman-i'Ti><aiiii 


PBOCgSS  ':lass_0_DLIlC; 

<Generat«  any  ns^s  required  for  class  0  AT19S  user.> 

BgPEAT  BHILP  (PBIIST  contains  lore  ATC8BS  Track  Block  entries)  ; 

Selec*  next  ATCRBS  "rack  Block  entry; 

PgaPORB  »TCRBS_track_block_npllnk; 
gBBPBPBAT: 

(Pesolation  sessaqe  was  not  sent  ABD  any  entries  on  PBILST  not  yet  sent) 
•"B?!!  PBRPORB  three_ad wisories_aessaqe_gen erat  ion; 

IP  (more  PSILBT  entries  not  sent) 

^5^  PPPPOBB  siT_adTi3ories_aessage_generation; 

^0  class_T_0t!1C; 


DATA  LIHK  SBSSAGB  COBSTPDCTIOB  TASK  HIGH-lSyPt  LOGIC 


16-PI* 


PTOCB5S  class_0_0lHC; 


<<}enerate  any  isgs  required  for  class  0  kTlHS  aser> 

BBP3AT  gBItB  (PSitST  contains  aore  »TCHBS_TB  entries) ; 

Select  next  »TCPBS_'rB  entry; 

PBBPOBB  ATCBBS_track_blocli_uplin)t; 

BUPeSPBlT; 

X2  (BBSSBBT  Bq  IPAlSE  1«2  any  entries  on  PWItST  elth  SBBT  Bfl  SPAtSB) 
PBByOBH  three_adTlsorles_sessaqe_qeneratiOB; 

(sore  peilST  entries  with  SBBT  B^  JPltSE) 

ISIS  PgBPO"ll  slx_adwl3orles_aes3aqe_geBeratlon; 

352  class_0_01BC; 


OlTl  IIBK  HBSSAOB  COBSTBOCTIOB  TASK  tOI-lBTBl  LOGIC 
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PROCESS  class_l_DLaC;  <Qenerat«  asgs  raqairsd  for  class  1  ITIIPS  iiser.> 

CLP SEBT  flags  on  threat  entries; 

<if  Resolution  Message  sent,  need  separate  threat  asgs  for  class_1  3erTlce> 
S09RIELDB0“1 ;  <keep  track  of  first  or  second  snbfleld  In  asg> 

REPEAT  BHILE  (Bore  PBILST  entries  not  sent) ; 

Select  next  entry  not  sent: 

IP  (TyPE«Threat) 

TBBB  bolld  position  data  snbfleld,  PTAT,  threat  data  snbfleld; 
ADS»Threat ; 

SET  Priority  bit  In  neasage; 

Bote  to  npllnk  buffer; 

SET  entry  SEBT; 

BtSEIE  (Type  =  ATCRBS  Track  Block) 

TBEB  PBPPORH  ATCRBS_track_block_aplink ; 

EtSElP  (Type  »  Terrain  21  Airspace  21  Obstacle) 

TBBB  PE9P0BS  aoxlliary_adTlsorles_Bessage_generation ; 

<send  all  T/A/O  onttlea> 

■tSElP  (Tepe  =  Prox) 

rHEB  build  position  data  subfleld,  PTAT;  <*TPB»Prox> 

SET  entry  SPBt; 
iP  (SOBPIELDBO-2) 

THEB  coablna  vlth  sated  subfield; 

ADS'Doal  Proxislty; 

ClBAB  Priority  bit  In  sassage; 

Rot*  to  uplink  buffer; 

StJBPIEtOBO-l; 

ELSE  SOBPIELDBO-?; 

Sate  first  subfield; 

3TB BB WISE;  <don't  process  ALEC  entry  tet> 

EBPPEPEAT: 

class_1_altltude_echo_generation; 

EBP  class_1_DlHC; 

-  PATA  lIBB  BES5A0B  COBSTSOCTIOB  TASK  RIOH-lSyEl  LOGIC  - 
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PBOCSSS  class_1_DlHC;  <g*ii«rat.«  asg«  ragalrad  for  class  1  tTkIS  asor> 

cum  SBB*r  flags  oa  thraat  ostrios; 

<lf  (tesolation  sossags  ssat,  asad  saparat*  thraat  asgs  for  class_1  serTica> 
5IIBPI*LDR0>  1 ;  <ltaop  track  of  first  or  sacoad  sabfiald  la  Bsa> 
ggPBkT  SHILB  (aora  PBIIST  aatrlas  »lth  SBBT  JJ}  SPklS!)  ; 

Salact  naxt  sach  aatry; 

If  <TTPB«T»_tHBBIT) 

THBli  bolld  posltloa  data  sabfiald,  PTkT,  thraat  data  sabfiald; 
IDS-Thraat ; 

Sty  Priority  bit  la  aassaga: 
nova  to  apliak  baffar; 

SB?  aatry  SBB?; 

BLSBIP  (?TPB  -  kTC«BS_TB) 

I  THBB  PBBPOBH  »TCBBS,track_block_apliBk; 

i  BISBIP  (TYPE  ■  TBRBIIS  OJ  lIBSPkCB  2S  OBSTkClB) 

TBBB  PBEPORB  aaxlllary_ad»laorlas_aassaga_geoBtstiOB; 

<saad  all  T/»/0  aBtrias> 

BtSEir  (TYPE  »  PBOtJ 

THBB  balld  posltloa  data  sabfiald,  PTRT; 

1 

SET  aatry  SE8T; 

i 

12  (SOBPYElOBO-2) 

I  THBB  Coablaa  vlth  saxad  sabfiald; 

1 

kOS>Daal  Proxlaltr; 

CIBIB  Priority  bit  la  sassage; 

Bora  to  apliak  baffar; 

SOBPIElDIO-1; 

El  3^  SOBPIglDHO-2; 

Sara  first  sabfiald; 

OTHER USB;  <doB't  process  »LEC  aatry  yat> 

EHDREPEkT; 

PEBPOBH  elass_l_altltada_acho_gaaaratloa; 

EBP  clasa_l_OlBC; 


D»T»  tlBK  HBSShOB  COBSTBOCTXOB  T»SK  lOf-lETBl  tOQIC  - 

16-P17 


I 


PB0CBS5  cla8s_2_DinC;  <Qm«rat«  aassagas  for  class  2  ITARS  asec.> 

PBRyoBB  o«n_a«ssag«_r«qtilrea«at_t*st: 

C1B>B  SBBT  flags  OB  throats;  <bss()  soparata  ssgs  for  class  2> 
PSOXBO-l; 

BBPEI'^'  BHIIB  (sore  sntrlos  BOt  seat) ; 

Select  aext  eatry  aot  seat: 

IB  (TTPB'Threat)  iJIO  (BSD  aot  set) 

THBB  PEBPOBB  class_2_threat_geaeratloB ; 

<BaB  create  own  data,  start  threat  sabfields> 

BtSBTB  (Troe  »  ATCBBS  Track  Slock) 

THBB  PPBBQBH  llTCBB3_ttack_block_aplink ; 

BtSBIB  (Type  =  Terrain  2B  klrspace  22  Obstacle) 

THBB  PBBPOBB  auxillary_adTlsorles_Bessage_genaratlon; 

<send  all  T/k/O  eBtrles> 

BtSBTF  ((Tyne  »  Pro*  or  "'hreat)  MS  (OtD_TTPB=none  2S  BBO  set)) 
<start  or  end  pro*  or  end  threat  entry) 
sail  Build  oosltloa  data  sobfield,  fTAT,  start/end  sabfleld; 
AOS«Start/Bnd  Bnconnter; 

CtBkR  Priority  bit  in  aessage; 

Howe  to  uplink  buffer; 

IP  (OlO_TTPB*none)  <start  pro*  type) 

THBB  SET  entry  SBBT; 

BLSB  Delete  entry;  <end  seat) 

BtSBlP  (Type  *  Pro*) 

•^HBB  PBHPORH  continulBg_pro*_classif icatioa; 

QTHBBBISB;  <don*t  process  »IBC  entry  yet) 

I1SBB21M; 

IP  (Own  aessage  regnired  and  not  sent  yet) 

THBB  Build  ova  data  subfield; 

Dpdate  own  asg  tlae  and  lata;  <0»B'',  OBBHDG,  OBS""!*) 

CIBAB  Own  aessage  required  indication; 
uaiaaa  clas8_2_altltade_ocho_generation; 

Delete  any  ALEC  eatry; 

BID  claa8_2_0lHC; 

-  01(711  RBSSAOB  COBSTBOCTIOB  TASK  BiaH-lBWEt  LOGIC  - 
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PROCESS  cl»ss_2_0lHC;  <qen«rat«  ■«ssaq«s  for  class  2  ITKBS  assr> 

PPPfOBW  oi«n_Bessage_requireBen*-_tfist; 

CLtlB  SEBT  flags  on  threats;  <nee<]  separate  Bsgs  for  class  2> 
PROXHO-1; 

BBPEAT  BHUE  (sore  entries  with  SIBT  ifl  tPAtSB)  ; 

Select  next  soch  entrr: 

IP  (TIPE»THRB»T)  AJIO  (TA_THRB»T.  2BD  Bfi  SPAISB) 

THBB  PSBPOBK  class_2_threat_ generation : 

BLSBIP  (TTPB  =  »TCB3S_TB) 

THBil  PBBPQBH  ATCBBS_traclc_bloclt_uplink; 

PISBIP  (TTPB  =  TBBBAIB  OB  AIBSPACB  0£  OBSTACIB) 

TBBH  PBBPOaw  auxiliar7_adwisories_Bessage_goneration; 

<send  all  T/A/0  entries> 

;i  SBI»  ((•'TPB  =  PBOI  or  THBBATI  ABO  <OtD_TTPE=none  OB  BBO  set)) 
<statt  or  end  prox  or  end  threat  entr7> 

’’’HPB  Baild  position  data  sobfield,  PTAT,  start/end  sabfield: 
AOS=Start/Bnd  Bnconnter; 

CIBAH  Priority  bit  in  sessage; 

Hoxe  to  aplink  buffer; 

IF  (TA_PROX.OLO_TTPB»none)  <start  prox  t7pe> 

THBB  SBT  TA_PB0X.SBBT; 

BLSB  Delete  entry;  <end  sent> 

BL5BIP  (TTPB  =  PHOX) 

•'•HPB  PBBPOBB  continuing_prox_clas3if icat ion; 

OTHEBBISB:  <don*t  process  ALEC  entry  yet> 

BBDBEPEAT: 

I»  (OBB_SBQO  12  ITSOE) 

THBB  Build  own  data  sabfield; 

STBCT.  OBBT-STSTAP.C'^IHB; 

Opdate  SyBCT.OBBHOg,  SyBC*.OBBT»B; 

CIBA"  OBH_REQO; 

PBRPOBH  class_2_altitude_echo_generation; 

Delete  any  AIBC  en*ry; 

B12  class_2_0tHC; 

-  04TII  tlBK  HBSSAGE  COBSTRBCTIOB  TASK  lOB-LByBL  LOGIC  - 
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piioCBSS  iiTC«BS_tt*ck_block_apliBlt; 

S*l«ct  n«xt  HTCRBS  Track  Block  antry; 
kDS«kTCBBS  Track  Block: 

SBT  Priority  bit  in  aaaaa?*; 

SBT  entry  SBBT; 

Boee  to  uplink  bnffar: 

U  (BBO  field  set) 

Tffgp  delete  PSitST  entry; 

<only  sake  one  tty  to  send  BSD  asg  for  this  type> 

BLSB  5ST  BUD  field; 

<lf  Detect  task  doesn't  update  this  entry  next  scan, 
the  BBO  field  signals  need  for  an  BBD  Track  Block  Bng> 

TBD  HTC9BS_ttack_block_opllnk; 


DITD  USB  SSSSIOB  COBSTBOCTIOB  ThSB  BlSB-lBTBl  tPOIC 


1B-PJ0 


PHOC 


F3D 


IS5  HTCPBS_track_blocfc_apllnk; 

Select  next  IITCSBS__TB  entry; 
lOS-HTCPBS  Track  Block; 
srr  Priority  bit  in  leasa^e; 

SBT  »TCRBS_TB. SBBT; 
noTe  to  apllnk  baffor; 
n  (ITCBBS_TB,E1ID  Jfl  STB0B1 

THEB  delete  IITCRBS_TB  entry; 

<only  aake  one  try  to  eend  SBO  eeq  for  thle  t7pe> 

BLS?  SET  kTCllBS_TB.  BSD; 

<if  Detect  task  doesn't  npdete  thle  entry  next  eennt 
the  StfO  field  slqntla  need  for  an  BED  Track  Block  aB9> 

,TCPBS_track_block_ap  link; 


OlTl  tZBB  BBSSkOB  COISTfDCTZOB  TtSR  10B-IB?BI  lOOXC 


PSOCBSS  aaxillarT_a(lvlsorl»s_»«ssag«_g«n*ra*:ion; 

<Search  for  1/\/0  eatries  and  build  laxlllaty  Idvisories  «es3aqa.> 

If  (Terrain  advisory  en*ry  on  P«IIST) 

THPB  Balld  terrain  adfisory  sabfleld: 

SBT  entry  SMT; 

gtsf  Solid  anil  terrain  advisory  snbfield; 

PgBfOPS  obstrac*ion_snbfield_generation; 

IP  (Bestrieted  Xlrspace  entry  found) 

THfS  SST  PST  bit  subfield; 

Build  Restricted  airspace  advisory  subfield; 

SgT  entry  SBWT; 

PLSg  CIBXB  RST  bit  subfield; 

PBPfORH  Obstruct lon_sabfield_ general ion; 

PBRPOBH  obstruction_subfield_generation;  <yes,  two  tiies> 
<ae3sa9e  toraat  Includes  either  one  Xlrspace  subfield 
or  else  t«o  sore  obs-^ructlon  sobfields> 
xns=xa*iliaty  Xdvisories; 

SIT  prioritv  bit  in  aessage; 

Rove  to  uplink  buffet; 

fSP  a uxi liar y_ad visor ies_Bessage_generat ion; 


OXTX  tIBK  agSSXGf  COSSTVBCTIOR  TXSK  HIGH-LgVBt  LOGIC 
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PB0CB85  aasillarT_«dTlsorl«s_a«88ag«_9«n«ratloti: 

<saarch  for  T/k/o  entrlaa  and  balld  kaslliatv  kdrisorlea  a888ag«> 

II  (TBsams  antty  on  p«ilst) 

THBa  Balld  terrain  adrlaory  anbfield; 

511  TBaaiia.sBBT; 

Bt8B  Bnild  nail  terrain  advlaoty  anbfield: 

PBPPOBH  obatr act Ionian bfleld_ generation; 

II  (liasP&CB  entry  foand) 

?HBB  5BT  BST  bit  aabfleld; 

Build  Beatrlcted  alrapaca  adelaory  anbfield; 

SBT  AiaSPkCB.SBBT; 

BtSB  CLBIfp  BST  bit  aabfleld; 

PBBBOBH  obatractlon.aabfleld.generatlon; 

PBPPOBH  obatractlon.aabfleld.geaecatloa;  <ye8,  teo  tiBe8> 
<naa8age  fornat  incladea  either  one  kirapace  aabfleld 
or  elae  two  nore  oba'*'ractloa  8nbflelda> 
kOSakaxlllary  kdriaorien; 

SBT  Priority  bit  In  aeasage; 

Hove  to  npllnk  buffer; 

BHP  aaxiliary^adTlaorlea.neaaage.generatlon; 


DkTk  IZBB  HBSSkOB  COBSTBOCTIOII  ThSX  LOI^lBTBt  LOGIC 
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PB0CB55  class_1_altltad«_echo_gen«ratton; 

<7ind  aost  efficient  way  *'0  send  tltltnde  Echo  nessage.  > 

U  (SOBEIBinHO-P) 

TH?B  If  (ALEC  entry  on  P»ILST) 

THEE  Ose  data  froe  ALEC  entry; 

ELSE  Generate  ALEC  data; 

Store  cnrrent  tine  in  ALECT; 

Balld  altltade  echo  snbCield: 

Coabine  with  sawed  sabfield; 

ADS=Proxlnitw  pins  Altitude  Echo; 

CLEAB  Priority  bit  in  nessage; 

Sowe  to  nplink  bnffer; 

Delete  ALEC  entrw  (if  any)  ; 

EtSElw  (AL?C  entry  on  PnilST)  <need  another  nsg  to  -send  ALEC  alonn> 
IS5S  Enild  null  Position  subfield; 

Build  altitude  echo  subfield; 

AOS>’Proxlnlty  plus  altitude  echo; 

CLEAB  Priority  bit  in  nessage; 

Bowe  to  uplink  buffer; 

Delete  ALEC  entry; 

OTHEHfiSE;  <no  prox.  or  ALSO 

EBP  class_l_altltude_echo_generation; 


DATA  LIBK  HESSAOE  COBSTIITCTIOB  •ASK  BZaH-LBTEL  LOGIC  — 
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MOCBSS  clas8_1_sltltiid«_«cho_gen«ratloa; 

<flod  •os'^  •fficiaot  way  *o  sand  kltltade  echo  Bessaga> 

II  (S0BriElD»O-2) 

THBH  u  (itEC  antry  on  PWIIST) 

THBIl  Osa  da*;a  fron  »tEC  antry; 
glSB  Ganarata  iLBC.adv.data; 

STBCT.  ilBCT-SYSTlH-CTIBB; 

Balld  altltnda  echo  snbfletd; 

Conblna  with  saved  sobfleld; 

»DS«Proxlalty  pins  hltltode  Echo; 

CiBhB  Priority  bit  In  aessage; 

Rove  to  apllnk  buffer; 

Delete  IIBC  entry  (if  any)  ; 

BtSBIP  (XLBC  entry  on  PWitST)  <need  another  nsg  to  send  lire  alone> 
^EBB  Build  null  Position  sub fie Id; 

Build  altitude  echo  snbficld; 
iOS«Proxinity  plus  altitude  echo; 

CLEig  Priority  bit  in  aessage; 

Rove  to  uplink  buffer; 

Delete  illBC  entry; 

OTBEEIISE;  <no  ptox-  or  I1EC> 

BED  claas_1_altltuda_echo_ganaratlon; 


OhTll  1.1BX  SBSShOE  COBSTtDCTlOB  ThS*  tOI-lETEl  tOGIC 

16-P25 


PROCtSS  clas9_2_altltadc_«cho_g*B«catloa; 

<Try  ’'.o  coablB*  0«b  aad  IlCC  snbflBlds.> 

IP  (KLPC  BBtry  OB  PWILST  aad  aot  seat) 

TdBli  Balld  altltada  acho  aabflttld; 
tOS-Ovn  Plos  tltltod*  Scbo; 

BLSBIP  (BO  »IBC  BBtry  OB  PbItST) 

THPll  Gaaara*a  ItPC  da*a; 

Stoia  carraat  tlB«  1b  tlKCT; 

Bqlld  altitqda  acho  sabflald: 
kOs^OvB  Plus  lltltada  Echo; 

OTHPRUSP  3alld  noli  Poalilon  sobflatd;  <llt!C  alraady  san*  coablsad  with  Prox> 
lDS«Own  Plos  Proz; 
cmg  Priority  bit  la  aaaaaga; 

!1o»e  to  uplink  boffar; 

PRO  claas_2_altltoda_acho_ganaratioB; 


- -  oifi  assstas  COISTIVCTIOR  T»8K  HlOH-lETEt  tooic 
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PBOCTSS  class_2_»l*itoae_«cho_g*neration; 

<tr7  to  coabloa  0>o  and  ILEC  subfields> 

IF  (ALEC  antrf  on  PFItST  A  IIP  AIEC.SEHT  Si  *?A1SE) 

23X8  Boild  altitude  echo  subfleld; 

APSaOvB  Plus  Altitude  Echo; 

EL  SEIF  (no  ALEC  entry  on  PEILST) 

"■HEE  Generate  AlEC-adT^data; 

StECT. ALECT=STSTAB.CTIHE; 

Build  altitude  echo  aubfield: 

ADS“0«n  Plus  Altitude  Echo; 

OTHETmiSB  Build  null  PoaitioB  subfield;  <ALEC  already  sent  coabined  with  Pro*> 
AOS«Own  Plus  Pro*; 

CLEAB  Priority  bit  in  Message; 
no*o  to  uplink  buffer; 

EBP  cla3S_2_altitude_echo_genetation; 


DATA  tlEE  SESSAGB  COESTIDCTIOE  TASK  LOt-LSVEL  LOGIC  - 
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PBOCBSS  class_2_thc«at_9«n«tatlon; 

<Craa*«  one  or  ^wo  aassagos  as  rsgalrod  for  Throat  iiaTlsorT-> 

12  (ontrT  has  not  already  boon  sent  as  Throat  typo) 

THTH  Build  o«n  data  sabfleld;  <rogairod  for  no*  Throats> 

CLEIB  Oon  aossage  reqalrod  Indication; 

<doB't  also  haoo  to  sand  soparato  Own  Bassa9a> 

Bnlld  Start  Throat  sabfiold; 
iOS-Start  Throat; 

SB'''  Priority  bit  in  sossago; 

SOTO  to  uplink  buffer; 

Build  position  data  sabfiold,  PTilT,  threat  data  sabfiold; 

12  (threat  causing  resolotion  adeisory)  <foand  in  ranking  Drocess> 
IflSl  SET  resolution  advisory  bit; 

EtSB  CtEig  resolotion  advisory  bit; 

»BS«Threat ; 

SET  Priority  bit  in  sessage; 

Sove  to  uplink  buffer; 

SET  en*ry  SBBT; 

EBP  claas_2_thr«at_generation; 


D»T»  Lllk  BBSSkOB  COBSTBPCTlOg  TkSE  HlQH-lBTBl.  ;OOIC 
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HOCgSS  cla8s_2_thr*a+_g*n*t«tion; 


<Cr«ate  one  or  ^vo  aessages  as  regaired  for  Threat  ldslsor7> 

IP  (T»_THPP»T.OLO_TTPB  flj  THPBIT) 

Boiia  own  data  sobfleld;  <reqaltea  for  new  ''•iireats> 

CLPag  0»II_BBQD; 

<don't  also  haws  to  send  separate  Own  aessago> 

Build  start  Throat  snbfield; 
aOS«Start  Threat: 

SBT  Priority  bit  in  leasage; 

Howe  to  uplink  bnffer: 

■nild  position  data  subfield,  ?T»T,  throat  data  sabfield; 

IP  (Ti_TBSBkT. BXSBTTP“Threat  cansing  resolution  adwisorT) 

THBB  SB^  resolution  advisory  bit; 

;tSB  CtBUB  resolution  advisory  bit; 
llDS«Threat ; 

SB*^  Priority  bit  in  aessage; 

Bove  to  uplink  bnffer: 

5BT  Tk_THREkT.SBBT; 

BBD  class_2_t hreat_generatlon: 


D»T»  tIBB  SBSSIGB  COBSTUnCTIOW  TkSK  tOW-LSTBL  LOGIC 


16-P29 


PHOCSSS  con* inaing_proT_classif ication; 

<Baild  Bsgs  with  Prox  entries  which  are  not  start  or  end  types  (hence  'continnlng') . > 

Baild  oosition  data  snbfield,  PThT; 

SBT  en*ry  SSBT; 

If  (PB0T1I0=2) 

TBBM  Coabine  with  sawed  snbfield: 
lDS>Dnal  Proitiity; 

CLfhB  Priority  bit  in  nessage; 

Bore  to  uplinh  bnffer; 
oR0XIt0=1 ; 

»t SBIP  (sore  proT  entries  not  yet  sent)  <not  counting  start, end  types> 

PBOTBO*2; 

Save  subfield; 

wiBBiy  (AL'C  entrw  on  PWItST) 

TJ31S  "uild  altitude  echo  subfield; 

A!)S='>roxiaity  Plus  Altitude  Bcho; 

CT,?AB  Priority  bit  in  aessage; 

Bowe  to  uplink  buffer; 

Sfr  kite  entry  SEHT; 

ELBBIP  (Own  aessage  required  and  not  yet  sent) 
fHFjj  build  own  data  subfield; 

Bpdate  own  message  tiae  and  data;  <OWHT,  OWRHDG, 

CLPAR  Own  aessage  reguireaent  indication; 

ADS=Own  Plus  Proxiaity; 

CLPAR  Priority  bit  in  aessage: 

Bowe  to  uplink  buffer; 

OTHBPWISE  Create  ALEC  entry  in  paiLST; 

SET  entry  SBST; 

Store  current  tiae  in  ALECT; 

Build  altitude  echo  subfield; 

AOS=Proxiiity  Plus  Altitude  Echo; 

CLEAR  Priority  bit  in  message; 

Bowe  to  uplink  buffer; 

ESP  continuin(i_prox_classif ication; 

-  3HTII  tiRx  BESSAGE  COaSTSOCTTOW  TASK  HIGH-LEVEL  LOGIC  - 

16-P30 


S£2S£12  con*inoln9_prox_classiflcation; 

Build  poaltioo  da^a  sobfiald,  BTIT; 

SBT  T»_PROX. SBBT; 

IP  (PROXBO-2) 

THPR  Coabiaa  with  aavad  sabfleld: 

ADS'Daal  Prozlaity; 

ClPAR  Priority  bit  in  aassago; 

Bov#  to  nplink  bnffor; 

PROlRO-1 ; 

nSBIP  <tor«  T1_PR0I  with  (T»_PR0t-3BfT  SPiLSB)  AJD 

{T»_PROX.ERD  *2  SPAISP)  ATD  (T»_PHOt.OLD_TTP!  51  none)) 
PROTRO-2; 

Save  sabfiald; 

PISH*  (ALPC  entry  on  PtIlST) 

THBR  Paild  altitude  echo  sabfield; 

A3S=Proxlaity  Pins  Altitude  Echo; 

CLEAR  Priority  bit  la  aessa^e; 

Bore  to  aplink  baffer; 

SET  ALEC.SERT; 

ELSEIP  (OfR_BEQO  Jfl  fTPOB) 

THEE  build  own  data  subfield; 

STECT.O»IIT«STSTAR.CTIBE; 

7pdate  STECT.OfBHDG,  STECT-OfITRB; 

CLEAR  OWR_RE<3D; 

ADS>0«n  Plus  Ptoxleity; 

CLEAR  Priority  bit  in  aessage; 

Bose  to  uplink  buffer; 

OTHERWISE  Create  ALEC  entry  in  pwilST; 

SBT  ALBC.SBHT; 

SPECT- AtECT«SISTAH,CTIHB; 

Build  altitude  echo  subfield; 

AOS“Proxiiity  Plus  Altitude  Echo; 

CLEAR  Priority  bit  in  aessage; 

Bose  to  uplink  baffer; 

BHl)  continulng_prox_claaalflcation; 

-  OATA  LIHK  HBSSAGB  COHSTRGCTtOR  TASK  LOW-LBPEL  LOGIC  - 

f6-P3» 


i 


PH0CgS5  0bs*rnctl0B_snbfi«l(l_g*nera‘lOD; 


rr  (Obstacle  entry  fonnd  Ultn  not  SfHT) 

THSM  Balia  11-bit  Obstacle  adsisory  sabfield; 
STT  entry  SEUT; 

EISE  Baild  noil  Obstacle  adsfsory  sobfleld; 

EBP  obstractlon_sabfleld_ generation: 


PUT!  LI»r  EESSUGE  COBSTPPCTtOB  TUSK  BIGH-tETEt  LOGIC 


16-P32 


PHOCess  obstruct ion_snb£ield_g«n«ration ; 


IP  (OBSTlkClS  entry  found  MID  OBSTICLI- SBIIT  Bfi  JPiLSB) 
THBB  Build  13-bit  Obstacle  adeisorp  subfield; 

SBT  OBSTlCtE.SBIT; 

BtSB  Build  null  Obstacle  adelsory  subfield; 

BBO  obstruction_subfield_generation; 


BBT*  tlBK  HBSSIOB  COBST8BCTIOB  T*SB  lOB-LBTBt  LOGIC 

16-P33 


PHOCfSS  o*n_aessaq«_reqtilreB«nt_test; 

<TIse  tile,  headlnq  *0  sea  If  o«n  aessaqe  reqalrad.> 

IP  (OPUT  unlnltlalliad)  <»C  -Jos*  entered  corerage  08  last  Of*  uplink  falled> 
Tgg8  SET  Ovn  nessage  regaiceeeDt  indication; 

EtSElf  (own  ground  track  heading  differs  safficiently 

fros  (prew.  heading  aplinked  *  tarn  rate  nplinked  •  tine  since  apllnk)) 
SET  Own  aessage  regalreaent  indication; 

OTHW98i;SB  CtEkB  Own  nessage  regnirenent  indication; 

BSD  own_*essage_reguireeent_test; 


OATH  tI9K  SESSAaE  C053T80CTI08  TASP  HISH-LBPBt  LOGIC 


16-P3» 


PKQCtSS  o«ii_««saag*_r*qalr«««iit__t«st; 

<<]s«  tii«>  haadinq  ro  saa  If  ova  aassaqe  raqalca(S> 

jr  (stecT.OWBT  anlnltlallxad) 

THg»  SET  0»»_SBQ0; 

BtStlf  (I8S(klC  T»i  (STKT.TO/STSCT.tD)  -  (SffCT.OiBBDG  ♦ 

SgtCl'.OMTM  •  <STSt»t.CTlB«-STfCT.O»ST)))  JJT  OtB_DBlT»_HDG) 
THBII  SBT  OtB_BB0O! 

OTHBBBISB  Cl BAB  OWB_«B0D; 

BUD  o«fn_aa3saqe_raqniretaBt_test; 


DATA  IIBK  BBSSAOB  COISTBOCTIOB  TASK  lOt-lBTBL  LOGIC 

16-P35 


PH0C3SS  slx_advlsorl«s_Mssaga_g«n«ration: 

8gP;HT  qpTTt  <six  fieiaa  ganeratad) ; 

If  (first  or  second  field) 

THM  PfRPOPH  8ubfield_12_bit_geDeratioD; 
fl Sf  PfPPQga  subfield_6_blt_generation; 

amizhi- 

lDS>Six  IdTisories; 

If  (an»  sabfield  contains  Threat,  '•errain.  Airspace,  or  Obstacle  types) 
THfS  SfT  priority  bit  in  sessage; 
etse  CLBAP  Priority  bit  in  sessage: 
ao»e  to  oDlink  buffer; 

f SO  si x_adTi3ories_sessage_ generation; 


DATA  Liar  1BSSA0B  C0»ST«0CTI01I  TASK  HIGH-lSTBl  LOGIC 


PBQCBSS  slx_adTl80cl«s_a«ssa9«_ generation; 

8BP?»T  gNTIL  (six  fields  generated) ; 

If  (first  or  second  field) 

THEH  PgBPOBB  sabfleld_t2_blt_geBaratlon; 
gLSE  gggrogg  subfield_6_bit_geBeration; 

AOS>Slx  IdTlsories; 

IB  (any  sabfleld  contains  Threat,  Terrain,  klrspace,  or  Obstacle  types) 
THB8  SET  Priority  bit  in  aessage; 

ELSE  CLEIB  Priority  bit  in  aessage; 
lose  to  aplink  baffer; 

gPD  stx_adTisories_sessage_generation; 


o»T»  im  EESsaeB  co»st«octio»  tisit  lop-igyEi  looic 


y6-P57 


PSOCiSS  subfield_6_bi‘'_genera*ion; 

*ina  next  "hreat  or  Pro*  en^ry  not  sent; 

I?  (entrx  found) 

THyjt  enter  cloct  bearing  in  subfield  indicator; 

Pnter  relatlxe  altitude  zone; 

S2T  entry  SEST; 

ELSE  enter  all  zeros  in  subfield;  <no  sore  Threat/Proz  entries 

to  fill  the  snbfield> 

gyn  sobfiela_6_bi‘’_generatioD; 


OlTl  LIEK  SESSAOE  COSStEOCTIOB  TUSK  HlSn-tE7Bl  LOGIC 


H0Ct8S  sqbf i«Xa.6_bit.g«a«ratioit: 

Flnfl  D*»t  Tlk_TH«bT  or  T»_P«OT  batty  «lth  SFM  Sfl  *F»tS*; 

XI  (antry  fonnd) 

( 

THTB  bbtat  clock  boating  la  aabflold  Indicatoc; 

Bator  rolatloo  altitado  loao; 

SM  oatty  SMT; 

tt8B  oatot  all  lotoa  la  aabflold;  <ao  noto  Tbroat/Prox  oatrios 

to  fill  tbo  sabflold> 

I 

) 


sabflold_6_blt_gonotatlon; 


PBOcess  8abfl«ia_12_blt_g«ii*ratlon; 

Pina  next  PXIIST  entry  not  sent; 

IP  (Ttoo  *  ■'•hreat  or  Prox) 

THPP  Set  snbfleia  Inaicator  »  clock  bearing; 

Pnter  relative  altltaae  zone,  range  bit,  conpass  coarse; 
First  tlse  bit  -  PTAT; 

IP  (Type«Threat) 

THg»  Threat /Prox  bit  «1; 

PL SB  Threat/Prox  bit  «0; 

BISBIP  (Type  «  Terrain) 

TSBS  Set  snbfleia  inaicator  «  Terrain; 

Pnter  altltade  relative  to  terrain  data; 

First  tise  bit  -  PTAT; 

BISBIP  (Type  •  Obstacle) 

1511  snbfleia  indicator  «  Obstrnction; 

Bnter  enter  altitnde  relative  to  obstrnction,  clock  bearing; 
First  tise  bit  »  PTAT; 

BiSPIP  (Tyne  «  Airspace) 

till  snbfieia  indicator  »  Airspace; 

•nter  airspace  type; 

First  tise  bit  =  PTAT; 

OTSBgWISB  Set  snbfieia  indicator  «  Obstrnction;  <no  sore  entries> 

Set  clock  bearing  «  0;  <asno*'es  nail  12-bit  sabfield> 

SBT  en*ry  SBItT; 

BID  sabfield_l2_bit_generatlon; 


DATA  tllK  BBSSAGB  COHSTPOCTIOB  "ASK  HIOH-lBTBl  lOOIC 


i«-pao 


PBOCiSS  subfi«ia_12_bit_g*n«tatiOB; 

nnd  next  PBIIST  bbtry  with  SEHT  SPhtSB; 
x?  (TTP?  «  T*_THBB1T  or  T»_PBOI) 

im  S«t  SQbflald  indicator  >  clock  baarlng: 

Entar  ralatlwa  altltoda  zona,  ranga  bit,  coapass  coursa; 
Plrst  tiaa  bit  «  PT»T; 

H  (TTPB«TII_THBB1T) 

THEB  Thraat/Prox  bit  «t; 

BLSB  Thtaat/Prox  bit  »0; 

BlSBtP  (TTPB  «  TBBBlIB) 

THBB  Sat  snbflald  indicator  »  Tarraln; 

Bntar  altitude  ralatlwa  to  tarraln  data; 

*irst  tiaa  bit  «  PTIT; 

BLSBir  (TTPB  -  OBSTICIB) 

THBB  Sat  snbflald  Indicator  ■  Obstrnction; 

Bntar  antar  altitude  ralatlwa  to  obstruction,  clock  baarlng; 
First  tiaa  bit  «  PTUT; 

BlSBir  (TTPB  «  hIBSPICB) 

THBW  Sat  snbflald  indicator  »  tlrspace: 

•ntar  airspace  tTPa;<3ae  Befaranca  9  for  codlng> 

First  tiaa  bit  »  FTAT; 

OTBBBtlSB  Sat  snbflald  Indicator  »  Obstrnction;  <no  sora  antrias> 

Sat  clock  baarlng  •  0;  <danotas  null  12-blt  snbflald> 

3BT  antry  SBBT; 

BHD  snbflald_l2_bit_gonaratlon; 


-  OJTh  lIBB  HBSSAGE  COBSTBOCTIOB  TBSB  tOB-lBTBl  LOGIC 


i6-pai 


PB0C5SS  sabfi«ia_18_bl*_g«netatloii; 

Find  nex*  P»I1ST  •ntry  not  soot; 

U  (Type  ■  Throat  or  Pto«) 

ISU  set  snbfieia  Indicator  «  clock  bearing; 

fnter  alt.  zone,  rel.  alt.,  range,  coapaas  course  fields; 

First  tine  bit  «  FTIT; 

12  (Type-threat) 

TH8P  Threat/Proz  bit  -1; 

BLSB  Threat/Proz  bit-0; 

BISBIF  (Type  -  Terrain  ^  not  last  non-lLBC  entry)  <lf  last,  nso  12-blt  snbf.> 
TBBB  Set  snbfleld  indicator  -  Terrain; 

Snter  altitude  relatize  to  terrain  data; 

First  tine  bit  -FTlT; 

BiSBIF  (Type  -  Obstacle  DUO  not  last  non-lLBC  -entry)  <if  last,  use  12-blt  subf.> 
13*2  Set  subfield  indicator  -  Obstruction; 

Bnter  altitude  relative  to  obstruction,  clock  bearing; 

First  tine  bit  -  FT»T; 

B13BI*  (Tvpe  *  Airspace  225  "ot  last  non-AlBC  entry)  <if  last,  use  12-blt  snbf.> 
ISSl  Set  subfield  Indicator  -  Airspace: 

Bnter  airspace  type; 

First  tine  bit  -  FTAT; 

BLSBIF  ((Type  »  AIBC)  22  ((no  sore  entries  25  exactly  one  T/A/0  entry  not  sent) 
225  ILEC  entry  sas  not  already  sent)) 

THBB  Set  snbfleld  indicator  -  klBC; 

Enter  adj.  altitude,  node  C  confidence,  alt.  echo  data; 

II  (■*yoe  »  ALEC  exists  on  PlIlST) 

TBES  Delete  ALEC  entry; 

BLSB  Store  current  tise  in  ALBCT; 

OTB-BSISS  set  nsbfield  indicator  -  Obstruction;  <no  nors  PUIIST  entrien> 

Set  clock  bearlng-0;  <denotes  null  18-blt  subfield> 

SET  entry  SEAT; 

ESP  subfleld_i8_bit_generation; 

-  Qia-i  Lim;  OBSSIOE  COBSTROCTIOE  TASK  HIOH-LETEl  LOGIC  - 


i6--pe2 


PPOCfSS  sabflel<l_18_bit_generatioii; 

Pind  next  o^TlST  entrf  with  SBWT  IPHLSB; 

I?  (TTP*  =  TX_THPB»T  or  TX_PB0T1 

TBBB  set  sabfisld  indicator  *  clock  bearing; 

Bnter  alt.  zone,  rel.  alt. ,  range,  coapass  coarse  fields; 

Pirst  tiae  bit  »  PTXT; 

IP  (TTPB*TX_TH8BXT) 

THBB  Threat/Proi  bit  *1; 

BtSB  Threat/Prox  blt“0; 

BISBIP  (TTPB  =•  TBRRXIH  not  last  non-ltBC  entry) 

yppp  Set  sabflald  indicator  =  Terrain; 

Pnter  altitude  relatixe  to  terrain  data; 
first  tiae  bit  =PTXT; 

PtSBIf  (TTOB  =  OPSrxctB  ^BD  not  last  non-XLBC  entry) 

1312  sabfleld  indicator  *  Obstractlon; 

Pnter  altitude  relatipe  to  obstruction,  clock  bearing; 
first  *iae  bit  »  PT»T; 

BISBIP  ("TPB  =  XIPSPXCB  XfiO  not  last  non-XLBC  entry) 

TPBB  Set  subfield  indicator  =  klrspace; 

Bnter  airspace  type;<seo  Reference  9> 

Pirst  tine  bit  =  PTXT; 

BISBIP  {{TTPB  =  klBC)  OR  ((no  note  entries  OJ  exactly  one  T/X/0  entry  not  sent) 
XBP  no  AIBC  snbfleld  already  generated  In  this  aessage) 

THBW  Set  subfield  indicator  »  AtBC; 

Pnter  adj.  altitude,  aode  C  confidence,  alt.  echo  data; 

IP  (TTPB=kLEC) 

TRBR  Delete  kLEC  entry; 

BISB  SPBCT. klECT=STS7kR.CTISB; 

OTHBHSI SB  Se*  subfield  indicator  »  Obstruction;  <no  aore  PRILST  entries> 

Set  clock  bearing»0;  <donotes  null  18-bit  sobfiold> 

SB7  entry  SPB"': 

BRO  subfleia_i8_bi*_generation; 


DXTk  LIRP  SBSSkOB  COBSTROCTTOR  T.kSK  tOR-LPPBl  LOGIC 


i6-pa3 


RgpigAT  ORTIL  (♦.hr**  fialds  genarated) ; 
if  (flrat  or  aocoBd  field) 

?BB!t  pgRBOBa  8abfieH_l9_bit_geDetation: 

BtSg  PBRgQBB  sabfleld_l2_blt_g#Beration; 

wggggrtu 

DOS-Three  idTiaorlea; 

i*  (aoy  aubfield  coatalna  ’•hreat.  Terrain,  ilrapace,  or  obstacle  type 
TSgR  3*T  Priority  bit  in  aessage; 

3i51  Priority  bit  in  aesaage: 

Roae  to  npliBt  boffet; 

gao  three_aaTisorle8_ae8aage_ganeration; 


OWD  tIBK  RgSShSB  CORSTBOCTIOB  ThSK  HIGH-LBPEl.  tOGlC  — 


16-paa 


PyOCBSS  thr««_adTlsoEl«s_i«sn9a^9«B«ra%loa; 

pgPgM  UWTIl  (thraa  flalda  ganaratad)  : 

IP  (first  or  sacood  fiald) 

THM  PBBPOBH  s<ibflald_18_blt_gaaaratlOB: 

BLSB  PEPPOKH  8obflald_l2_blt_gaaaratloB; 

BBDRBPBiT; 

iDS'Tbraa  Idvlsorlas; 

1*  (any  sabfiald  coatalaa  Thraat,  Tarraia,  klrspaca,  or  Obstacla 
"•HBH  SET  Priorlt*  bit  la  aassaga: 

BLSB  CtElB  Priority  bit  ia  aassaga: 

Boss  to  apliak  baffar; 

*110  thraa_adPisorias_ta8aaga_gaBaratioa: 


-  OtTA  IIWK  BBSSdSB  COf STPOCTIOB  T»Slt  LOf-lBTBl  tOSIC 


16-PS5 


PT»T  <flrst_*: iie_ad»isory_tran8«it*ed> 

IN  (PwiiST  entry) 

OOT  (first-»iae  indication); 

IP  (T»pe  has  not.  changed) 

THtN  Not  first-tiae; 

SLSE  Pirst-tiie;  <no»  entry  OJ  change  of  type> 


SND  PT»t; 


0»fX  tlHK  BPSSXGB  COBSTItartlOIl  TASK  HIGH-LPVPL  LOGIC 


16-P46 


ynucTTOli  FTUT  <fits*_tl»*_*dTiaorT_ttan8«ltt«d> 
15  (PWILST  antrT) 

OPT  (TTXT)  :<BIT> 

15  (entrT  TTP*»aBtry  OlO_TypPJ 
THBP  CIBXB  rPX''; 

BtSB  SBT  PTIT; 


515  BIX'*': 


SBSSXGB  COBSTBOCTIOB  TISK  tOf-lBTBt  109IC 


16-M7 


OITH  LIRK 


17.  FAILURE  MODE  OPERATION 


17.1  Failure  Provlalons  In  ATARS  Design 


Protection  against  numerous  types  of  failures  Is  Incorporated  In 
the  ATARS  system  design.  Specific  features  are  provided  to  cope 
with  the  following  ATARS-speclflc  failures: 

1.  Failure  to  receive  a  target  report  from  the  local 
sensor 

2.  False  altitude  or  track  association  In  target  report 
from  local  sensor 

3.  Failure  to  deliver  traffic  or  resolution  advisory  by 
local  sensor 

4.  ATARS  selects  a  resolution  advisory  which  Is 
Incompatible  with  an  aircraft's  existing  resolution 
advisories 

5.  Failure  of  a  ground  communication  channel  between 
sensors 

6.  Where  a  ground  communication  channel  Is  not  provided, 
or  has  failed,  ATARS  selects  resolution  advisories, 
not  knowing  the  pair  of  aircraft  Is  already  being 
resolved  by  another  ATARS  site 

7.  Failure  of  the  DABS  sensor  at  a  single  site 

8.  Failure  of  the  ATARS  function  at  a  single  site 

9.  Catastrophic  failure  of  an  ATC  facility 

Logic  for  Items  7  and  8  Is  contained  In  this  section.  The 
features  which  accommodate  the  other  Items  are  found  In  other 
sections  of  this  document.  All  the  capabilities  are  discussed 
here  to  summarize  the  robust  nature  of  the  overall  design. 

17.1.1  Missing  Target  Report 

If  the  local  sensor  misses  a  target  report  on  an  aircraft.  It 
requests  a  report  from  an  adjacent  sensor.  ATARS  performs 
coordinate  and  time  conversion  for  the  remote  report  and  uses  It 
to  update  the  track  for  the  aircraft.  If  the  aircraft  is  ATARS 
equipped,  ATARS  requests  a  RAR  report  from  the  remote  sensor. 
Even  If  that  sensor  was  not  previously  reading  the  aircraft's 
RAR,  the  remote  sensor  may  do  so. 

17-1 


Vfhen  a  sensor  detects  an  aircraft  passing  into  its  antenna's 
zenith  cone  (“cone  of  silence"),  it  requests  an  adjacent  sensor 
to  provide  target  reports  continuously  until  told  to  stop.  In  a 
like  manner,  ATARS  requests  RAR  reports  from  the  adjacent 
sensor,  for  an  equipped  aircraft,  to  be  provided  until  told  to 
stop.  The  adjacent  sensor  "borrows"  the  original  site's  ATARS 
ID  during  this  condition. 

If  no  target  report  is  obtained  from  any  sensor  (e.g.,  no 
adjacent  sensor  covered  the  aircraft's  location  or  no  ground 
communication  channel  is  operating),  ATARS  coasts  the  track 
using  its  last  estimates  of  position  and  velocity.  Full 
conflict  detection  continues.  If  no  report  Is  received  by  a 
predetermined  time,  ATARS  drops  the  track. 

If  a  position  report  is  received  with  altitude  missing,  the 
altitude  estimate  is  coasted.  If  a  target  report  is  received 
but  RAR  data  is  missing,  ATARS  assumes  the  last  known  RAR 
contents  are  unchanged,  rather  than  assuming  an  empty  RAR. 

17.1.2  Target  Report  Contains  False  Altitude  or  Track 
Association 


ATARS  maintains  tracks  on  aircraft  in  its  service  area  which  are 
independent  of  DABS  surveillance  tracks.  Since  the  requirements 
of  a  collision  avoidance  system  differ  from  a  surveillance 
system,  ATARS  uses  its  own  criteria  for  establishing  or  dropping 
tracks. 

ATARS  performs  a  reasonability  check  on  each  altitude  report. 

If  unreasonable,  the  altitude  report  is  ignored.  If  a  falsely 
decoded  altitude  is  sufficiently  reasonable  to  be  accepted,  it 
is  smoothed  by  the  tracker  and  thus  is  unlikely  to  seriously 
affect  ATARS  service. 

17.1.3  Sensor  Fails  to  Deliver  Traffic  or  Resolution  Advisory 

Although  the  DABS  data  link  is  very  reliable,  the  sensor  may 
occasionally  fall  to  deliver  traffic  or  resolution  advisories. 
When  a  target  report  was  received,  but  part  or  all  of  the  ATARS 
messages  were  not  delivered  during  the  beam  dwell,  ATARS  has 
good  reason  to  believe  that  the  aircraft  is  still  visible  to  the 
sensor.  ATARS  simply  computes  updated  advisories  for  the  next 
scan.  In  the  meantime,  the  avionics  retains  the  existing 
advisories  until  they  are  updated,  or  until  a  time  out  several 
scans  in  length  has  expired.  When  an  ATARS  uplink  message  was 
attempted  and  not  even  a  target  report  was  successfully  achieved 
by  the  local  sensor,  ATARS  immediately  attempts  to  deliver  its 
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messages  through  one  (and  only  one)  adjacent  connected  sensor. 
The  adjacent  sensor  borrows  the  local  ATARS  ID,  regardless  of 
whether  or  not  Its  own  ATARS  is  providing  service  to  the 
aircraft.  The  DABS  multi-link  protocol  may  not  be  used  for 
ATARS  uplink  messages. 

17.1.4  ATARS  Selects  Incompatible  Resolution  Advisory 


ATARS  resolution  logic  always  selects  new  resolution  advisories 
compatible  with  an  aircraft's  existing  resolution  advisories. 
However,  If  an  existing  advisory  Is  not  known  to  the  ground,  an 
Imcompatlble  (l.e.,  contradictory)  sense  advisory  could  be 
uplinked.  This  could  happen  If  a  BCAS  outside  ATARS  coverage 
(called  a  "pop-up"  threat)  Initiated  resolution  with  the  subject 
aircraft  since  the  last  RAR  downlink;  or  If  another  ATARS  site, 
unconnected  by  a  ground  communications  link,  resolved  another 
conflict  since  the  last  RAR  downlink. 

Any  Incompatible  advisory  Is  rejected  by  the  ATARS  avionics. 

The  RAR  performs  a  compatibility  check  for  every  uplinked 
advisory.  If  multiple  advisories  are  beng  uplinked,  all 
compatible  advisories  will  be  accepted  even  If  others  are 
incompatible  and  rejected.  ATARS  reads  down  a  copy  of  the  RAR 
contents  as  they  existed  at  the  tlme^  the  RAR  was  accessed. 

ATARS  duplicates  the  avionics'  compatibility  logic  to 
Immediately  determine  whether  each  of  its  uplink  advisories  will 
be  accepted.  For  any  which  are  found  Incompatible,  new 
advisories  are  recomputed  for  delivery  the  next  scan,  taking 
account  of  the  updated  copy  of  the  RAR  contents.  This  logic  is 
described  in  Section  5.2. 

17.1.5  Failure  of  Ground  Communications  Channel 

A  ground  communications  channel  between  sensors  Is  not  a 
critical  element  for  ATARS  operation.  Where  a  network  of  more 
than  two  DABS  sensors  exists,  the  loss  of  a  ground  channel 
prompts  DABS  network  management  to  establish  alternate  message 
paths.  Whenever  this  succeeds,  the  ground  channel  failure  Is 
transparent  to  ATARS. 

When  ATARS  becomes  unconnected  to  a  neighbor,  some  degradation 
of  service  will  occur,  since  remote  reports,  cone  of  silence 
coverage,  and  remote  uplink  become  unavailable.  However,  the 
majority  of  service.  Including  multi-site  coordination  of 
conflict  resolution,  continues  unaffected.  The  RAR  Is  used  as 
the  coordinating  device  for  all  resolution,  and  responsibility 
Is  unchanged. 
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17.1.6  Resolution  Duplicating  That  Provided  by  Another  Site 


Whenever  a  ground  communication  channel  Is  available,  positive 
coordination  between  sites  assumes  that  only  one  site  at  a  time 
Issues  resolution  advisories  to  a  particular  pair  of  aircraft. 
However,  when  no  channel  Is  provided,  or  when  the  channel  has 
failed,  such  duplicate  service  may  be  attempted  In  certalti 
situations.  This  primarily  happens  when  a  DABS-ATCRPS  pair 
moves  Into  the  low  altitude  part  of  an  ATARS  seam;  or  for 
unusual  situations  such  as  when  a  DABS-DABS  pair  flies  into  an 
ATARS  seam  and  site  responsibility  changes  Just  before  the 
conflict  begins,  and  one  site  has  been  unable  to  read  down  the 
ATARS  site  ID  bits  for  at  least  one  scan  since  they  changed. 

The  latter  situation  Is  a  compound  event  of  low  probability. 

The  principal  case  is  handled  by  having  the  site  designated 
"lower  priority"  evaluate  the  other  site's  advisory  to  the  DABS 
aircraft.  If  this  appears  adequate,  the  site  yields 
responsibility  to  the  higher  priority  site.  In  any  event,  the 
compatibility  logic  within  the  RAR  prevents  contradictory 
advisories  from  being  posted. 

17.1.7  Failure  of  the  DABS  Sensor 


The  DABS  sensor  Is  complex  and  may  fail  In  a  variety  of  ways, 
many  of  which  are  beyond  the  scope  of  this  document.  Any 
failure  which  causes  the  local  ATARS  function  to  fall  Is  treated 
In  the  next  Section. 

If  only  the  surveillance  function  or  RF  channel  falls,  so  that 
ATARS  continues  to  operate,  data  from  remote  sensors  may  be  used 
as  described  In  Section  17.1.1.  In  this  case,  ATARS  attempts  to 
provide  service  In  Its  usual  area,  but  Is  limited  to  servicing 
those  aircraft  seen  by  adjacent  connected  sensors.  It  Is  the 
responsibility  of  the  local  DABS  to  request  the  remote 
surveillance. 

17.1.8  Failure  of  ATARS  Function 


Any  network  of  neighboring  DABS  sensors  may  take  advantage  of 
overlapping  DABS  coverage  for  the  purpose  of  allocating 
replacement  coverage  for  a  failed  ATARS  site.  Section  17.3 
discusses  the  means  for  recognition  of  a  felled  ATARS  and  the 
action  to  be  taken. 

17.1.9  Failure  of  the  ATC  Facility 

ATARS  normally  serves  controlled  aircraft  only  as  a  backup  to 
ATC.  When  aircraft  come  Into  conflict  In  sufficiently  hesardous 
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situations,  ATARS  Issues  traffic  and  resolution  advisories. 

This  action  is  performed  routinely,  and  in  the  event  of  a 
catastrophic  ATC  failure,  ATARS  continues  to  provide  full 
service. 

17.2  Function  Status  Processing 

Each  DABS  sensor  contains  a  performance  monitoring  function. 

Once  per  scan,  the  sensor  sends  sensor  status  and  ATARS  Status 
Messages  to  all  adjacent  sensors.  ATARS  is  only  Interested  In 
the  status  ("operational"  or  "failed")  of  the  ATARS  function  of 
each  of  Its  neighbors.  Whenever  such  Status  Messages  are 
received,  the  Non-surveillance  Message  Processing  Task  (Section 
5.1)  calls  the  Remote  Function  Status  Routine.  This  routine 
examines  all  remote  ATARS  Status  Messages  which  have  been  queued 
since  the  last  execution  of  the  routine.  The  routine  maintains 
a  function  failure  table  Indicating  the  status  of  each  remote 
ATARS.  However,  the  logic  only  accommodates  a  single  remote 
ATARS  failure. 

17.3  ATARS  Backup  Mode 

Upon  recognizing  the  first  such  failure,  the  Backup  Mode 
Initiation  Process  Is  performed.  This  process  replaces  the 
ATARS  service  map  with  the  backup  service  map  corresponding  to 
the  failed  ATARS.  Tables  are  stored  to  Indicate  the  appropriate 
service  map  to  use  after  the  failure  of  any  neighboring  site. 

The  table  MAPTBL  (1)  contains  the  list  of  map  vertices 
corresponding  to  site  (1)  falling.  The  value  1  »  0  Is  used  for 
the  normal  mode  of  operation.  Slmllarlly,  the  table  MASTRTBL(l) 
contains  bits  to  indicate  whether  or  not  own-site  becomes  the 
master  site  upon  the  failure  of  site  (1),  if  (Vn-slte  becomes 
Master  for  more  than  one  neighbor's  failure  (but  always  one  at  a 
time),  another  table  CTRTBL(l)  stores  the  map  vertices  for  the 
center  zone  areas.  ATARS  does  not  assume  a  remote  ATARS  failure 
when  a  communication  line  falls.  A  separate  register  keeps 
track  of  currently  connected  sites.  This  Is  used  In  various 
places  In  the  logic. 

When  an  "operational  status"  Indication  Is  received  In  a  message 
from  a  previously  failed  ATARS,  the  Backup  Mode  Termination 
Process  Is  executed.  This  routine  merely  reinstates  the  normal 
service  area,  and  resets  the  Backup  and  Master  flags.  It  Is  not 
necessary  to  send  Conflict  Tables  to  the  recovered  site,  since 
that  site  should  be  able  to  Immediately  read  down  aircraft 
RAR's,  and  may  request  Conflict  Tables  from  Its  neighbors  over 
ground  lines.  When  the  (smaller)  normal  service  map  Is 
reinstated,  aircraft  outside  this  map  will  be  dropped  from  ATARS 
service  in  the  normal  way.  Just  as  if  they  had  flown  out  of  the 
service  zone. 
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17.3.1  Backup  ATARS  Service  Areas 


In  a  region  having  several  DABS  sensors  located  within 
reasonable  proximity,  some  flexibility  may  exist  In  drawing  the 
ATARS  map  boundaries.  The  choice  of  boundaries  will  take  Into 
account  geographical  coverage,  terrain  features  and  the  expected 
traffic  load  for  the  sensors.  Upon  the  failure  of  one  ATARS 
site,  other  sensors  with  overlapping  coverage  may  be  capable  of 
replacing  the  failed  ATARS.  If  the  failed  site  was  serving  a 
large  load  of  traffic,  no  single  neighbor  may  have  sufficient 
capacity  to  absorb  It  all.  Therefore,  a  better  strategy,  where 
geographic  coverage  and  terrain  features  permit.  Is  to  divide 
the  failed  site's  service  area  among  several  neighbors. 

An  example  of  this  operation  Is  depicted  In  Figure  17-1.  Here, 
when  the  site  with  ID  0010  falls.  Its  two  neighbors  each  expand 
their  coverage  and  share  the  failed  site's  area.  The  two 
surviving  sites'  maps  should  provide  an  overlap  (seam)  of  the 
usual  width.  In  this  case,  no  "master"  site  or  "center"  zone 
(see  below)  is  required.  Both  surviving  sites  operate  normally, 
and  treat  newly  acquired  aircraft  in  their  expanded  service 
areas  In  the  same  manner  as  any  aircraft  which  has  just  entered 
the  normal  service  area.  Any  of  these  aircraft  having  RAR 
entries  created  by  the  failed  site  will  soon  have  them  released 
by  the  avionics  time  out. 

The  surviving  sites  may  not  be  connected  with  ground 
communications  lines.  In  this  case,  all  coordination  is 
performed  through  the  transponders  using  the  RAR  features,  as 
explained  In  Section  14.2. 

17.3.2  Master  Site 


In  certain  configurations  of  ATARS  sites,  the  simple  procedure 
described  above  cannot  be  used.  Since  only  four  distinct  ATARS 
id's  are  assigned,  the  failure  of  an  ATARS  may  cause  two  sites 
assigned  the  same  ID  to  become  adjacent.  If  the  most  desirable 
backup  service  map  were  Implemented.  Since  the  multi-site 
protocol  does  not  permit  this  condition,  several  alternatives 
are  available.  Using  another  neighbor  to  cover  the  failed  area 
may  be  feasible,  but  geographic  considerations  may  prohibit  this 
choice.  Leaving  a  coverage  gap  without  ATARS  Is  very 
undesirable.  The  solution  Implemented  In  this  design  Is  to 
designate  one  of  the  surviving  sites  as  the  "Master"  site.  This 
should  be  the  site  with  the  best  geographical  coverage  of  the 
part  of  the  failed  area  that  separates  the  two  sites  having  the 
same  ATARS  ID.  The  master  site  then  continues  to  serve  Its  own 
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SURVIVING  SITES  SHARE 
FAILED  SITE'S  AREA 


B)  COVERAGE  WHEN  SITE  0010  FAILS 


FIGURE  17-1 

EXAMPLE  OF  AREA  WHERE  CENTER  ZONE  NOT  USED 
FOR  BACKUP  COVERAGE 
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ATARS  area  using  its  own  ID,  and  also  serves  a  small  "center" 
zone  within  the  failed  site's  area,  borrowing  the  failed  site's 
ATARS  ID  to  send  to  aircraft  In  this  area.  This  Is  Illustrated 
In  Figure  17-2.  The  center  zone  should  be  made  small,  so  all 
sites  may  use  their  own  ID  In  as  large  an  area  as  possible,  but 
sites  with  like  ATARS  ID's  must  be  separated  by  more  than  the 
usual  seam  width. 

The  master  site  performs  an  extra  masking  (in  this  backup  mode) 
to  decide  which  of  the  aircraft  In  its  expanded  coverage  are  In 
the  center  zone  and  thus  are  to  receive  the  failed  site's  ID. 

The  master  site  still  uses  Its  own  sensor  to  service  both  of  its 
areas,  sending  different  ATARS  ID's  to  aircraft  according  to 
their  location.  The  center  zone  Is  mapped  to  have  the  usual 
overlap  (seam)  with  all  of  its  neighboring  sites  except  the 
master  site.  No  overlap  Is  provided  between  Master's  own  area 
and  Its  center  zone.  The  master  ATARS  keeps  aircraft  In  both  of 
Its  areas  In  the  same  data  base,  and  Is  able  to  treat  the 
boundary  between  Its  two  areas  as  "soft".  This  means  that  If  an 
aircraft  receiving  resolution  crosses  this  boundary,  the  master 
site  may  change  the  site  ID  sent  to  that  aircraft,  while 
continuing  to  send  the  other  ID  to  the  other  aircraft  until  it 
too  crosses  the  boundary. 

17.4  Pseudocode  for  Failure  Mode  Operation 


The  pseudocode  follows.  The  Remote  Function  Status  Routine  is 
called  from  the  Non-Surveillance  Message  Processing  Task.  Upon 
Initiating  the  Backup  mode,  the  ID  of  the  failed  site  is  used  as 
an  index  to  the  tables  of  service  areas.  Master  status  flag 
settings,  and  Center  zones.  An  Index  of  zero  Is  used  for  the 
Normal  mode  of  operation. 
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B)  COVltAGI  WHEB  SITE  0010  FAILS.  HASTEB  SITE  USES  FAILED 
SITE'S  ID  IB  CEHTEE  ZOKE 


FIGURE  17-2 

EXAMPLE  OF  AREA  WHERE  CENTER  ZONE  IS  USED 
FOR  BACKUP  COVERAGE 


PSTODOCOOB  TUBLg  OP  COBytllTS 


BACPOP  BOOB  LOW-L5VBL  lOGIC . 

WOOTIH?  RBI!0TB_FnBCTI01l_ST»TnS  ,  . 
PSOCBGS  bacltap_»ode_terBln«tloa 
PBOCBSS  backiip_»ode_ini*iation 


n-pi 


ROaTIItB  R51!OTB_F01ICTIO»_STiTOS 

IB  (s^atas  lessage  froa  reaota  tTBRS,  local  DIBS) 

mODT  (Raster  flag.  Backup  flag,  service  aap,  state  rectors,  conflict  tables)  ; 

IF  (asg  says  reaote  kTIRS  is  operational) 

THIS  IF  (this  reaote  ITIBS  eas  failed) 

THBB  PBB FOHH  backup_aode_teraination; 

BLSBIF  (asg  says  reaote  ITIRS  has  failed) 

THBR  IF  (oan  ITkSS  not  in  Backup  node) 

TBBR  PBRFOBH  bnck«p_aode_initiation ; 

<note  this  logic  only  handles  one  site  failnre  at  a  tlne> 

FISFI?  (asg  says  reaote  site  link  falled/recorered) 

THFR  Update  connected  site  register; 

BISFIF  (asg  says  oen  OkBS  not  operational) 

•^HFR  Halt  oen  UTIHS  processing; 

LOOP; 

BXITIF  (Startup  asg  receired  froa  DkBS) ; 

BHDtOOP; 

OTHBHWISB;  <oen  DUBS  OK> 

»WD  FERO‘'B_FOHCTIOH_STkTaS; 


BICHDP  HOOB  HIGH-tBTFl  lOGIC 


n-P2 


SOOTIil^  !I!1IOTB_P01ICTI01I_STITOS 

III  (st«tis  aessagc  froa  raaota  kTXRS,  local  DIBS) 

I  BOOT  (STSTXP,  sta*.e  Tac*ora,  confllc*-  tablas)  ; 

XP  (asg  says  raaota  kTlttS  is  oparatlonal) 

THPB  IP  (STBTXB.PirtPD  .?2  this  raaota  slta) 

THBB  PgRPOBH  backap_aoda_tarBiDatloD; 

SLSBIP  (asg  says  rasota  RTIRS  has  fallad) 

THgR  U  (STSfXR.BRCKnP  BOt  Sat) 

TBBR  STSTlB.PlILgO-failad  slta_I!); 

PgRPOBH  backap_BO(la_laitlatloB: 

<no*e  this  logic  only  handlas  ona  slta  fallora  at  a  tlBa> 
aiiip  (  asg  says  rasota  slta  link  falled/racosared) 

THgR  Se*  connectad  slta  bit  to  statas  Indicated  in  asg 
gLSPIP  (asg  says  oan  DXBS  not  operational) 

THgR  Halt  oan  XTXRS  processing; 

hSSZ- 

gllTIP  (startup  asg  raeelaad  fros  »»BS) ; 
tUPIOCPi 

OTHgRRISg;  <oaB  OkBS  OK> 

PRJJ  PgHOTg_PgRCTIOH_STXTaS; 


BXCBOP  HOOg  lOf-Lgygl  LOGIC 
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PSOCFSS  backup_»o<le_*er*ination 

»cti»a‘e  noraal  kTIlRS  seraice  map; 
Deac‘iTate  Center  tone  lap; 

CLEAR  Raster  flag; 

CLEAR  PacKnp  flag: 

ESP  backap_ao4e_terBinatlon; 


BACICOP  HOD*  HIGH-LBTEL  LOGIC 


n-p# 


I 


PBOCtSS  backiip_aod«_t«rBiDatloD 

STST»«.PMlBD«0; 

srsrtP.  silP9TS>STSTBll.l!iPTBl.(0| ;  <raactlfata  normal  tTttBS  sarvica  aap> 
ST ST  KR. CTHPTS-SROIL ; 

CtBlB  STSTRH.HUSTBP; 

ClBtR  STSTRR.BICKOP; 

TWO  baclcnp_aoaa_*.araion-tion; 


i 

! 

I 


I  I 

- -  BRCKOP  BOOB  lOB-tBTBl  108TC 

t7-P5 


f 


P80CBSS  bacltop_»oae_inttiation 

Set  Backop  flag,  Baster  flag  If  required  for  this  site  failure 
U  (Baster  flag  sot) 

tbbb  Xctisate  Center  rone  nap  for  this  failure; 

Xc»ieate  backup  XTIBS  serkice  sap  for  this  failnre; 

BgPBXT  BBILE  (aore  pair  records  shoeing  failed  site  in  charge) 
select  next  pair  record; 

IP  (state  sectors  exist  for  both  aircraft) 

TBBB  CL BXB  failed  site's  bit  in  GSOG  of  both  aircraf 
Set  handoff  bit  in  pair  record: 

?LSE  OIL  P»IB_HW:OHD_DBL*TIOH; 

SltOBSPSXT; 


gBP  backap_aode_initiation; 


BICBOP  BOOB  «I8H-lBT8t  LOGIC 
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PBOCBSS  bac(tttp_«oae_initlation 

SET  STSTHS.BBCKDP; 

STSVUR. SASTES=STSTBn.S»STETBL(STSV*P.P»ItEO) ; 

IF  (STSYAB.  BASTES  Efl  STBOE) 

THEM  STSVAB.CTBPTB«STSTEB.CTBTBl(STS7AR.  FAILED)  ; 

<actlTate  Center  zone  eap  for  this  failare> 

SrSTAR. BAPPTB»STSTBB.SAPTBL(STSTA8. FAILED) : 

<actlTate  service  nap  for  this  fallare> 

REPEA'''  BHILB  (lore  pair  recoris  eith  ATSID  tailed  site)  ; 

Selec*:  next  PREC; 

IF  (state  vectors  exist  for  both  PFEC. PAC1  and  PRBC.PAC2) 

THEN  CLEAR  failed  site's  bit  in  STECT. GEOG  of  both  aircraf 
SET  PRBC.HDOFP; 

ELSE  CALL  PAIH_RECORO_OELET10B 
la  (PREC) 

TROOT  (confl.  table,  state  vectors); 

ERDPEPEAT: 

EBP  bacyup_Rode_initia*ion; 


BACKOP  BODE  lOB-LETEL  LOGIC 


18.  PERFORMANCE  MONITOR 


This  section  develops  functional  requirements  for  the  Status 
Monitoring  and  Reporting  (SMR)  Function  of  ATARS.  The  ATARS  SMR 
provides  start  and  stop  control  Indication  to  the  local  ATARS 
function  executive  processing  routine.  In  addition  the  SMR 
monitors  the  status  of  the  various  functional  modules,  buffers 
and  files  of  ATARS.  The  SMR  constructs  and  transmits  messages 
Indicating  the  status  of  ATARS. 

These  messages  are  routed  to  the  ATARS  Non-surveillance  Buffer. 
The  DABS  Performance  Monitor  reads  these  messages  to  determine 
the  local  ATARS  status.  The  DABS  Performance  Monitor  also 
transmits  these  messages  to  NAS  facilities  (ATC,  RMM)  and  clears 
the  buffer  once  a  scan. 

The  Status  Messages  sent  to  DABS  have  limited  capacity  for 
failure  reporting.  If  the  reportable  status  conditions  exceed 
this  capacity  then  an  Indication  of  this  condition  is  sent  In 
the  message.  In  accordance  with  this  the  SMR  is  also  capable  of 
transmitting  a  complete  list  of  status  conditions  to  a 
requesting  NAS  facility  via  the  ATC  Coordination  Buffer. 

The  following  paragraphs  describe  the  inputs,  processing 
function,  and  outputs  of  the  ATARS  SMR. 

18.1  Status  Monitoring  and  Reporting  Function  Inputs 

DABS  Status 


The  local  DABS  sensor  status  as  determined  by  the  DABS 
Performance  Monitor  Is  reported  (Status  Message)  to  the  SMR  via 
the  Non-surveillance  Buffer.  This  status  will  allow  the  SMR  to 
control  ATARS  operation  depending  on  the  operational  status  of 
the  local  DABS  sensor.  This  message  may  also  report  adjacent 
ATARS  or  sensor  status.  Logic  for  such  reports  is  contained  In 
Section  17. 

ATARS  Functional  Failure  Conditions 


These  Inputs  consist  of  various  failure  indicators  from  the 
functional  modules  of  ATARS.  These  failure  Indicators  indicate 
memory  utilization  failure,  processing  truncation,  and  software 
failures. 
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Memory  Utilization  Failure  Indication 


There  are  three  catagorles  of  failure  indicators  for  memory 
utilization.  These  are:  output  buffer  overflow,  file  more 
than  90%  full,  and  no  more  space  In  file.  Hiese  are  described 
below. 

Output  Buffer  Overflow 


This  condition  Is  reported  for  all  ATARS  buffers  (see  Figure 
3-3)  and  specifies  the  applicable  buffer. 

File  More  than  90%  Full 


The  SMR  monitors  the  degree  of  ATARS  file  utilization  and 
reports  any  condition  of  over  90  percent  full  for  the  following 
files : 

1.  Central  Track  Store 

2.  Conflict  Tables 

3.  PWILST's 

4.  Encounter  Lists 

No  More  Space  In  File 

This  condition  Is  reported  for  the  same  files  listed  in 
paragraph  above. 

Processing  Truncation 


The  ATARS  executive  program  reports  any  occurrence  of  an  ATARS 
task  being  truncated  due  to  a  processing  timing  deadline.  'Hie 
report  Identifies  the  task  and  the  sector  of  data  for  which 
processing  was  truncated. 

Software  Failures 


This  condition  Is  unusual  and  Is  detected  with  the  use  of 
sector  flags  or  other  suitable  Indicator.  The  Indicator  shall 
be  set  by  each  of  the  ATARS  functions  when  reporting  their 
status  for  the  SMR.  When  the  SMR  reads  the  status  each  scan  It 
updates  this  Indicator.  If  the  SMR  finds  any  Indicator  not 
properly  updated,  a  failure  Is  declared. 

Request  Full  ATARS  Status  Control  Message 

This  message  from  NAS  to  ATARS  controls  ATARS  SMR  reporting. 

The  format  Is  contained  in  Reference  8. 
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This  message  Is  processed  by  the  SMR  as  described  In  Section 
18.2.  The  following  sections  describe  the  control  field  In 
this  message. 

Field  CTLTX 


This  two  bit  field  Is  for  transmission  control  of  all  active 
condition  codes  to  a  requesting  NAS  facility.  The  Interpreta¬ 
tion  Is  as  follows: 

00  =  transmit  all  condition  codes  for  one  scan 
01  -  transmit  all  condition  codes  repeatedly  for  NSMR  scans 
(a  system  parameter)  unless  told  to  stop 

10  -  stop  transmission  of  all  condition  codes 

11  =  not  used 

18.2  Status  Monitoring  and  Reporting  Function  Processing 

This  section  describes  the  processing  tasks  to  be  performed  by 
the  SMR. 

18.2.1  Local  ATARS  Processing  Control 


The  SMR  controls  the  commencement  and  cessation  of  local  ATARS 
processing  under  the  following  conditions. 

1.  DABS/ ATARS  local  sensor  start  up:  (Reference  1) 

a.  Cold  start 

b.  Warm  start 

2.  Failure  of  the  DABS  portion  of  the  local  sensor 

3.  Failure  of  the  ATARS  portion  of  the  local  sensor 

Commencement  of  ATARS  activity  will  occur  under  Item  1  above 
when  all  the  ATARS  functions  have  begun  to  set  their  software 
failure  check  Indicators. 

Cessation  of  ATARS  activity  will  occur  for  Items  2  and  3  above. 
An  ATARS  failure  will  be  declared  after  one  scan  of  operation 
with  a  red  condition  Indicator  If  the  red  condition  Is  not 
cleared . 


18.2.2  Message  Generation  and  Processing 

The  ATARS  SMR  processes  the  indicators  and  control  message 
decrlbed  In  Section  18.1.  TVo  outputs  are  constructed  In  each 
scan  (see  Reference  1): 
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!■  ATARS  Status  Message  to  sensor.  This  message  Is  used 
to  notify  the  sensor  of  the  operation  or  failure  of  the 
local  ATARS  function.  The  sensor  Is  expected  to 
utilize  this  data  In  Its  Status  Message  sent  to 
adjacent  ATARS  functions. 

2.  ATARS  Status  Message  to  ATC.  This  output  Is  one  of  the 
three  types  of  messages  listed  below.  Their  formats 
are  defined  In  Reference  8,  with  additional  detail  In 
Section  18.3  below.  These  messages  convey  to  ATC  a 
more  detailed  description  of  the  local  ATARS  status. 

The  messages  are: 

ATARS  Green  Condition 
ATARS  Yellow  Condition  Codes 
ATARS  Red  Condition  Codes 

These  messages  may  be  read  by  a  local  Status  Monitor 
Display  for  the  sensor. 

The  ATARS  SMR  maintains  a  current  determination  of  the  local 
ATARS  status.  This  status  may  be  classified  as  "Green"  (normal 
operation),  "Yellow"  (marginal  operation),  or  "Red"  (Failed). 

The  ATARS  status  flag  shall  be  reported  as  "normal  operation" 
when  the  local  status  Is  Green  or  Yellow,  and  as  "failed"  when 
the  local  status  Is  Red  (see  Section  18.3.3). 

The  categories  of  Indicators  and  assigned  number  of  scans  of 
consecutive  occurrences  to  produce  a  Yellow  or  Red  status 
condition  are  listed  below: 

NUMBER  OF 
SCANS  TO 

CATEGORY  DECLARE  STATUS 

Yellow  Red 

1.  Output  Buffer  Overflow  (each  buffer)  2 

2.  File  90%  Full  (each  file)  2 

3.  No  Space  on  File  (each  file)  1  2 

4.  Processing  Truncation  (each  task)  1 

5.  Software  Failures  (each  task)  1  2 

Also,  If  two  or  more  files  are  full  In  one  scan,  Red  status  Is 
declared . 
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The  SMR  shall  construct  a  list  of  active  Yellow  and  Red 
condition  codes.  These  codes  Identify  all  buffers,  files, 
tasks,  and  services  which  meet  an  Identified  failure  condition, 
and  specify  the  failure  condition  for  each. 

If  none  of  the  above  categories  of  Indicators  have  occurred, 
then  the  local  status  is  Green.  If  any  Red  condition  has 
occurred,  the  local  ATARS  status  Is  Red.  If  no  Red  condition 
has  occurred,  but  any  Yellow  condition  has  occurred,  the  local 
ATARS  status  Is  Yellow. 

The  ATARS  Status  Message  to  ATC  shall  be  determined  from  Table 
18-1.  The  following  paragraphs  describe  these  messages  and 
specify  the  processing  to  be  performed  when  the  number  of  active 
condition  codes  exceeds  the  number  of  available  fields  In  the 
Indicated  mesage. 

ATARS  Green  Condition  Message 

The  Green  condition  Implies  ATARS  Is  fully  operational. 

ATARS  Yellow  Condition  Codes  Message 

This  Yellow  condition  Is  a  warning  that  ATARS  Is  functioning  at 
a  reduced  service  level.  The  Yellow  Condition  Codes  Message, 
with  field  ALL  ■  0,  may  specify  up  to  25  Yellow  condition 
codes.  These  condition  codes  describe  specifically  how  ATARS  Is 
operating  at  a  reduced  level. 

If  there  are  more  than  25  Yellow  condition  codes  active,  the 
Last  Condition  Code  Message/Overflow  (LM/OVF)  flag  Is  set  In  the 
message.  The  monitoring  facilities  (ATC,  RMM)  may  request  full 
status  reporting  using  the  message  specified  In  Section  18.1. 

The  SMR  performs  the  requested  action  In  the  message. 

ATARS  Red  Condition  Codes  Message 

The  Red  condition  indicates  some  portion  of  the  ATARS  software 
has  failed.  After  the  detection  of  this  code  the  SMR  halts 
local  ATARS  processing  according  to  the  rules  in  Section 
18.2.1.  However,  the  SMR  continues  to  transmit  upon  request  any 
existing  Yellow  condition  codes  as  well  as  the  Red  condition 
codes  which  were  active  as  of  the  time  of  shut  down. 
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TABLE  18-1 


SELECTION  OF  STATUS  MESSAGE  TO  ATC 


LOCAL  ATARS  STATUS 

ALL  CODES 
REQUEST  STATUS 

MESSAGE  SENT 

Green 

Any 

ATARS  Green  Condition 

Yellow 

Yea 

ATARS  Yellow  Condition  Codea 
(field  ALL  -  1) 

Yellow 

No 

ATARS  Yellow  Condition  Codea 
(field  ALL  -  0) 

Red 

Yea 

ATARS  Red  Condition  Codea 
(field  ALL  -  1) 

Red 

No 

ATARS  Red  Condition  Codes 
(field  ALL  -  0) 
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If  there  are  more  than  five  Red  condition  codes  active,  or  any 
Yellow  condition  codes  In  addition  to  the  Red  condition  codes, 
the  LM/OVF  flag  Is  set  in  the  Red  Condition  Codes  Message.  ATC 
must  request  all  condition  codes  In  this  case  to  be  sent  any 
Yellow  codes.  Yellow  codes  would  be  sent  In  a  separate  message, 
even  If  the  Red  Condition  Codes  Message  had  unused  fields. 

18.2.3  Request  Full  ATARS  Status  Control  Message  Processing 


The  actions  to  be  taken  by  the  SMR  upon  the  receipt  of  this 
message  depend  on  the  specified  transmission  control  (see  Field 
CTLTX,  Section  18.1)  as  follows: 

Transmit  All  Condition  Codes  for  One  Scan 


The  SMR  transmits  to  the  requesting  facility  all  the  currently 
active  condition  codes  (Red  and  Yellow)  using  as  many  messages  as 
necessary.  If  there  are  none,  the  ATARS  Green  Condition  Message 
is  sent.  The  SMR  uses  the  appropriate  condition  codes  messages 
(field  ALL  »  1)  for  Red  or  Yellow  codes.  Each  message  specifies 
up  to  50  condition  codes.  As  many  messages  shall  be  transmitted 
as  are  needed  to  transmit  all  active  condition  codes.  The  Last 
Condition  Code  Message/Overflow  bit  Is  set  In  the  last  Red  or 
Yellow  code  message. 

Transmit  All  Condition  Codes  Continuously 


Yellow  and  Red  codes  active  during  a  scan  are  transmitted  once  a 
scan  for  as  many  scans  as  they  exist,  for  a  maximum  of  NSMR 
scans,  with  NSMR  a  site  adaptable  ATARS  parameter.  After  NSMR 
scans,  the  "All  Codes  Request  Status"  for  the  requesting  facility 
Is  reset  until  a  new  request  is  received.  If  there  are  no  Yellow 
or  Red  codes  active  at  the  time  of  receipt,  the  ATARS  Green 
Condition  Message  Is  sent  only  once  and  the  "All  Codes  Request 
Status"  Is  Immediately  reset.  If,  prior  to  NSMR  scans,  all 
Yellow  or  Red  condition  codes  revert  to  Green,  the  ATARS  Green 
Condition  Message  Is  sent  once  and  the  "All  Codes  Request  Status" 
Is  Immediately  reset  for  each  requesting  facility. 

Stop  Continuous  Transmission  of  All  Codes 

When  the  SMR  has  been  transmitting  all  condition  codes 
continuously,  this  message  resets  the  "All  Codes  Request  Status" 
for  the  requesting  facility.  Otherwise  the  SMR  Ignores  the 
message . 
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18.3  Status  Monitoring  and  Reporting  Function  Outputs 

The  outputs  of  SMR  processing  consist  of  the  control  messages  to 
allow  commencement  or  cessation  of  local  ATARS  processing,  and 
the  messages  listed  In  Section  18.2.2.  The  following  paragraphs 
supplement  Reference  8,  to  define  the  contents  of  the  message 
fields. 

18.3.1  Fields  In  Output  Messages 
Field  ALL 


When  this  bit,  All  Condition  Codes  Tranmlsslon,  Is  set  to  1,  the 
message  Is  part  of  a  group  (one  or  more)  of  messages  containing 
all  active  ATARS  Yellow  or  Red  condition  codes.  When  set  to  0, 
only  one  ATARS  Yellow  or  Red  Condition  Codes  Message  Is  being 
transmitted.  The  existence  of  any  untransmitted  condition  codes 
Is  Indicated  by  the  Last  Condition  Code  Message /Overflow  (LM/OVF) 
field  defined  below. 

Field  LM/OVF 


This  bit.  Last  Condition  Code  Message/Overflow,  has  a  dual 
purpose  depending  on  the  value  of  the  field  ALL,  described  above. 

When  ALL  ~  0,  this  bit  Is  Interpreted  as  the  overflow  Indicator 
bit  for  ATARS  Yellow  and  Red  Condition  Codes  Messages.  LM/OVF 
set  to  1  Indicates  more  condition  codes  are  currently  active  than 
are  being  transmitted  In  a  single  message,  llie  maximum  number  of 
Yellow  and  Red  condition  codes  that  can  be  transmitted  under  this 
setting  of  ALL  «  0  Is  25  and  5  respectively. 

When  ALL  ■■  1,  this  bit  Is  interpreted  as  the  last  condition  code 
message  Indicator  flag  and  Is  set  to  1  In  the  last  (of  one  or 
more)  condition  codes  message.  This,  when  combined  with  the 
field  ALL,  allows  transmission  of  all  active  condition  codes  when 
more  than  one  message  Is  required. 

Field  #AY 

This  field,  used  In  the  Yellow  Condition  Codes  Message,  Is  a 
binary  Integer  Indicating  the  number  of  Yellow  condition  codes 
contained  in  the  message.  This  number  Is  a  maximum  of  25  when 
field  ALL  ■■  0,  and  a  maximum  of  50  when  field  ALL  ■  1. 
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Field  AY(1).. .AY(n) 


These  fields  contain  the  Yellow  condition  codes  as  defined  In 
Section  18.3.2.  These  fields  are  sorted  from  lowest  to  highest 
binary  value,  the  lower  value  codes  being  transmitted  first. 

Field  //AR 


This  field,  used  In  the  Red  Condition  Codes  Message,  Is  a  binary 
Integer  Indicating  the  number  of  Red  condition  codes  contained  In 
the  message.  This  number  Is  a  maximum  of  5  when  field  ALL  “  0 
and  a  maximum  of  50  when  field  ALL  *  1. 

Fields  AR(l)...AR(n) 


These  fields  contain  the  Red  condition  codes  and  are  defined  In 
Section  18.3.2.  These  fields  shall  be  sorted  from  lowest  to 
highest  binary  value,  the  lower  value  codes  transmitted  first. 

18.3.2  Formats  of  Condition  Codes 


The  general  format  of  the  condition  codes  Is  as  follows: 

CATEGORY  CONTENt 

6  16 

The  assigned  categories  and  formats  are  described  In  the 
following  paragraphs.  Each  condition  code  may  be  used  as  a 
Yellow  or  Red  code  In  the  message  fields  listed  In  Section 
18.3.1.  The  placement  In  the  prop)er  message  corresponds  to  the 
status  determination  described  In  Section  18.2. 

The  formats  of  the  condition  codes  for  each  assigned  category  are 
as  follows: 


OUTPUT  BUFFER  OVERFLOW 


000100 

SP 

BUFFER 

6 

8 

16 

FILE  MORE  THAN 

90%  FULL 

000110 

SP 

FILE 

6 

8 

16 

NO  MORE 

SPACE 

IN  FILE 
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000101  SP  FILE 


- 5 - 8 - !?■ 

PRXESSING  TRUNCATION 

000010  SECTOR  FUNCTION 

6  10  16 

software  FAILURES 

000001  SP  FUNCTION 

'“7  lO  IF 

Field  BUFFER 


Thle  field  Identifies  a  buffer  of  concern  as  follows: 


Coding  Buffer 


0000 

0001 

ATARS-ATARS  Coordination  Buffer 

0000 

0010 

Uplink  Message  Buffer 

0000 

0011 

Non-surveillance  Buffer 

0000 

0100 

ATC  Coordination  Buffer 

0000 

0101 

RAR  Buffer 

0000 

0110 

Surveillance  Buffer 

Field 

FILE 

This 

field 

identifies 

an  ATARS  file  as  follows: 

Coding 

File 

0000 

0001 

Central  Track  Store 

0000 

0010 

Conflict  Tables 

0000 

0011 

PWILST's 

0000 

0100 

Encounter  Lists 

0000 

0101 

ATARS  Sector  Lists 

0000 

0110 

X/EX  Lists 

0000 

0111 

Potential  Pair  List 

0000 

1000 

Resolution  Pair  Acknowledgement 

0000 

1001 

Controller  Alert  List 

0000 

1010 

Deletion  List 
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Field  SECTOR 

This  4-blt  field  Idet  :lfle8  an  ATARS  sector  of  data  which  was  not 
fully  processed. 

Note:  Each  sector  of  data  that  Is  not  fully  processed  shall  be 
separately  Identified  by  an  active  condition  code. 

Field  FUNCTION 


This  field  Identifies  a  function  of  ATARS  In  a  condition  code. 
The  values  and  associated  functions  are  as  follows: 

VALUE  FUNCTION 


000 

001 

Master  Resolution  (Normal)  Task 

000 

010 

Master  Resolution  (Delayed)  Task 

000 

oil 

Data  Link  Message  Construction  Task 

000 

100 

Coarse  Screen  Task 

000 

101 

Traffic  Advisory  Task 

000 

110 

RAR  Processing  Task 

000 

111 

Aircraft  Update  Processing  Task 

001 

000 

Track  Processing  Task 

001 

001 

Seam  Pair  Task 

001 

010 

Detect  Task 

001 

oil 

Conflict  Pair  Cleanup  Task 

001 

100 

State  Vector  Deletion  Task 

001 

101 

Request  and  Process  Remote  Conflict 
Tables  Task 

001 

110 

Conflict  Resolution  Data  Task 

001 

111 

Resolution  Notification  Task 

010 

000 

Incoming  Seam  Pair  Request  Processing 
and  Reply  Task 

010 

001 

Surveillance  Report  Processing  Task 

010 

010 

Non-surveillance  Message  Processing  Task 

010 

oil 

New  Aircraft  Processing  Task 

010 

100 

Ter rain/ Air space /Obstacle  Avoidance  Task 

010 

101 

Resolution  Deletion  Task 

18.3.3  ATARS  Normal  Operation/Failure  Flag 


This  flag  in  the  ATARS  Status  Message  to  the  sensor  Is  used  by 
the  DABS  Performance  Monitor  In  the  DABS  Status  Message  described 
In  Reference  8.  The  SMR  transmits  this  bit  according  to  the 
following  rules: 
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Bit  =  1 


Bit  =  0 


This  setting  is  used  when  the  SMR  has 
declared  local  ATARS  status  to  be  Green 
or  Yellow. 

This  setting  is  used  when  the  Slffi  has 
declared  local  ATARS  status  to  be  Red 
(Failed) . 
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19.  DATA  EXTRACTION  FUNCTION 


The  purpose  of  the  Data  Extraction  Function  of  ATARS  Is 
threefold:  to  provide  the  capability  to  conduct  detailed 
analysis  of  conflict  scenarios,  to  locate  and  correct  erroneous 
code  (debug),  and  to  serve  as  an  operations  log  recording 
Important  events  within  ATARS.  A  well  designed  data  extraction 
capability  for  conflict  scenario  analysis  should  be  able  to 
Incorporate  the  needs  of  the  remaining  two  functions. 

19.1  Information  Recorded 


The  Information  required  for  analysis  Is  (1)  the  results  of 
Important  calculations,  such  as  TH  and  TV,  and  (2)  the  logic 
paths  taken  within  ATARS.  Table  19-1  gives  the  parameters  to  be 
saved  on  a  scan-by-scan  basis  for  off-line  analysis.  Table  19-2 
lists  the  logic  paths  taken  In  the  code  to  be  recorded.  The  path 
checkpoints  are  an  attempt  to  give  In  summary  the  reason  for  a 
particular  ATARS  action,  without  the  detailed  decision  process 
explicitly  documented.  For  example,  if  an  Immediate  resolution 
advisory  Is  requested  by  the  Detect  Task,  one  wants  to  know  which 
of  the  seven  ways  this  can  happen.  A  possible  Implementation  Is 
to  have  a  variable  with  eight  values.  Indicating  how  the 
Immediate  RA  was  generated  or  set  to  zero  Indicating  no  action 
through  these  paths  occurred. 

Recording  of  all  the  Information  In  Tables  19-1  and  19-2  at  all 
times  would  be  very  cumbersome  and  perhaps  affect  the  efficiency 
of  the  ATARS.  So  a  selection  control  function  Is  required  to 
reduce  the  Information  extracted  as  described.  T'ible  19-3 
defines  the  allowable  options  for  extracting  data.  Whenever  data 
Is  to  be  saved,  l.e.,  removed  from  the  ATARS  system,  a  comparison 
Is  made  to  see  If  It  corresponds  to  that  data  to  be  recorded  for 
the  particular  mode  specified  for  the  present  ATARS  configura¬ 
tion.  More  than  one  mode  can  be  specified.  Detect  Task  traffic 
advisory  operations  can  be  requested  with  Master  Resolution  Task 
operations,  for  example.  When  multiple  modes  are  specified.  It 
Is  of  course  not  necessary  to  record  the  same  Information  twice. 

Judicious  placement  of  the  selection  test  In  the  ATARS  code  can 
limit  the  amount  of  testing  done  for  extraction.  It  Is  not 
necessary  to  test  for  possible  extraction  every  time  a  Detect 
Task  flag  Is  set.  It  Is  only  necessary  to  test  at  the  end  of 
detection  processing  for  a  flag  set  condition,  since  the  Items 
being  saved  exist  until  this  point.  The  actual  time  or  location 
for  extraction  can  occur  In  many  places  and  Is  not  specified. 

The  only  requirements  of  such  extraction  are  that  It  be  editable. 
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TABLE  19-1 


INFORMATION  INCLUDED  IN  DATA  EXTRACTION 


Aircraft  Description  Information 

1.  Aircraft  ID  -  DABS  ID  or  ATCRBS/Radar  code  with  surveillance 
file  number,  any  CREFX  entries  and  the  AC  abbreviated  field  in 
the  State  Vector  (ACAB) 

2.  Sector  Time  for  Aircraft  -  system  variable  TEN 

3.  ACLASS  -  ATARS  service  class,  as  in  State  Vector 
A.  CUNC  -  aircraft  control  state,  as  In  State  Vector 

5.  ATSEQ  -  equipage  type,  as  In  State  Vector 

6.  ACLP  -  aircraft  climb  performance,  as  In  State  Vector 

Tracking  Information 


7. 

HMS  -  from  State  Vector 

8. 

TURN  -  from  State  Vector 

9. 

Tracked  X,  Y,  Z  -  from  State  Vector 

10. 

Reported  range,  azimuth  and  mode  C  altitude  - 
DABS/ ATCRBS/Radar  data  block  In  State  Vector 

from 

11. 

Velocity  (XD,  YD,  ZD)  of  the  aircraft  -  as  In 

State  Vector 

12. 

LOFL  -  local  data  flag,  as  in  State  Vector 

13. 

RMFL  -  remote  data  flag,  as  In  State  Vector 

Detect  Information 


14.  ENAT  -  from  ELENTRY 

15.  DOT  -  from  ELENTRY 

16.  MD2  -  from  ELENTRY 

17.  RANGE2  -  from  ELENTRY 

18.  TH  -  from  ELENTRY 

19.  TV  -  from  ELENTRY 

20.  RZ  -  as  In  Detect  Task 

21.  VRZA  -  as  In  Detect  Task 

22.  MULT  -  as  in  Detect  Task 

23.  FAZ  -  from  State  Vector 

24.  AREA  TYPES  for  both  AC  -  from  State  Vector 

25.  TCONV  -  as  in  Detect  Task 

26.  TCONH  -  as  In  Detect  Task 

27.  TFFWIV  -  as  In  Detect  Task 

28.  TFPWIH  -  as  in  Detect  Task 

29.  TCMDV  -  as  In  Detect  Task 

30.  TCMDH  -  as  In  Detect  Task 

31.  TFIFRV  -  as  in  Detect  Task 
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TABLE  19-1 
(Continued) 


32.  TFIFRH  -  as  In  Detect  Task 

33.  TIFRV  -  as  In  Detect  Task 

34.  TIFRH  -  as  In  Detect  Task 

35.  ICAFLG  -  from  ELENTRY 

36.  CAFLG  -  from  ELENTRY 

37.  FPWFLG  -  from  ELENTRY 

38.  MTTFLG  -  from  ELENTRY 

39.  FPIFLG  -  from  ELENTRY 

40.  CMDFLG  -  from  ELENTRY 

41.  FPWFLG  -  from  ELENTRY 

42.  IFRFLG  -  from  ELENTRY 


Resolution  Information 


43.  PSEP  matrices  (QSEP,  before  and  after  PSEP,  HMD,  VMDA,  VMDB)  - 
as  In  Master  Resolution  Task 

44.  Pair  Record  on  entry  to  RAER  -  as  in  Master  Resolution  Task 

45.  SNGDIM  -  as  In  Master  Resolution  Task 

46.  Conflict  Tables  -  as  In  Master  Resolution  Task 

47.  Feature  Evaluation  vs  Resolution  Advisory  Set  -  as  In  Master 
Resolution  Task 

48.  MANTM  -  as  In  Master  Resolution  Task  (Structure  MODVBL) 

Domino  Information 


49.  Coarse  Screen  Limits  -  as  In  domino  logic 

50.  Potential  Domino  Conflict  List  -  as  In  domino  logic 

51.  Resolution  Advisory  Projected  Position  Table  -  as  In  domino 
logic 

Multi-aircraft  Logic  Information 

52.  PSEP  matrices  -  as  specified  In  multi-aircraft  logic  (not  the 
same  as  43) 

53.  Resolution  Advisory  vs  Feature  Evaluation  Table  -  as  specified 
in  multi-aircraft  logic  (not  the  same  as  44) 

54.  Conflict  Tables  -  as  specified  in  multi-aircraft  logic 

55.  Pair  Records  -  as  specified  In  multi-aircraft  logic 

Terrain  Airspace  Obstacle  Avoidance  Information 

56.  TALRT  -  as  in  Structure  TAO 

57.  OALRT  -  as  In  Structure  TAO 

58.  TCALRT  -  as  In  Structure  TAO 
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TABLE  19-1 
(Concluded) 


Controller  Alert  Task  Information 

59.  RALRT  -  as  In  Structure  TAG 

60.  Conflict  Resolution  Data  Message  -  as  In  Table  11-1 

61.  Resolution  Notification  Message  -  as  In  Table  11-2 
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TABLE  19-2 


LOGIC  PATH  CHECKPOINTS 


Detect  Controller  Alert  Paths 


ICAFLG  Is  set  (l.e.,  bypass  3/5  requirement)  because: 

1.  Immediate  range  and  Immediate  altitude  Is  satisfied  for  FAZ 
(In  controller  alert_determlnatlon)^ 

2.  HPROX  and  VPROX  satl'sfled  (Ibid) 

3.  Dangerous  maneuver  detected  (Ibid) 


CAFLG  Is  not  set  because: 

1.  Prefllterlng  DOT  test  failed  (In  ac_converglng_or_proxlmate_) 

2.  Prefllterlng  horizontal  test  failed  (Ibid) 

3.  Prefllterlng  vertical  test  failed  (Ibid) 

4.  Controller  alert  Inhibited,  CAREQ  not  set  (In  controller_alert 
determination) 

5.  Failed  horizontal  tests  (Ibid) 

6.  Failed  vertical  tests  (Ibid) 

7.  Failed  miss  distance  test  (Ibid) 

Detect  Resolution  Advisory  Paths 


b.  MTTFLG  Is  set  (l.e.,  bypass  2/3  requirement)  because: 

1.  HPROX  and  VPROX  set  (In  proxlmltyjchecks) 

2.  TH  below  threshold  and  VPROX  (Ibid) 

3.  HPROX  set  and  TV  below  threshold  (Ibid) 

4.  TH  and  TV  below  thresholds  (Ibid) 

5.  Dangerous  maneuver  detected  (In  maneuverlng_threat_loglc) 

c.  CMDFLG  Is  not  set  because: 

1.  Prefllterlng  failed  (In  ac_converglng_or_proxlmate) 

2.  Failed  horizontal  tests  for  threat  advisory  (In  THREAT_TAU_AND 
PROX  IMITY_COMPARISOi\  S 

3.  Failed  vertical  tests  for  threat  advisory  (ibid) 

4.  Failed  miss  distance  tests  for  threat  advisory  In  (Ibid) 

5.  Failed  horizontal  tests  for  resolution  advisory  (In  RESOLUTION 
TAU  AND_PROXIMITY_COMP ARISONS) 

6.  FalTed  vertical  tests  for  resolution  advisory  (Ibid) 

7.  Failed  vertical  divergence  filter  (Ibid) 
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TABLE  19-2 
(Concluded) 


d.  IFRFLG  not  set  because: 

1.  Prefiltering  failed  (In  ac_converglng_or_proxlniate) 

2.  Failed  horizontal  tests  for  threat  advisory  (In  THREAT_TAU_AND 
PR0X1MITY_C0MP ARISONS) 

3.  Failed  vertical  tests  for  threat  advisory  (Ibid) 

4.  Failed  miss  distance  testa  for  threat  advisory  (Ibid) 

5.  Failed  horizontal  tests  for  resolution  advisory  (In  RESOLUTION 
TAU_AND_PROXIMITY_COMPARISONS) 

6.  Failed  vertical  tests  for  resolution  advisory  (Ibid) 

7.  Failed  vertical  divergence  filter  (Ibid) 


e . 


The  resolution  advisory  origin  was: 

1.  Initial  resolution  selection  caused  call  to  RAER 

2.  Initial  resolution  selection  for  IFR  (VFR  resolution 
previously  selected)  caused  call  to  RAER 

3.  Positive  horizontal  to  negative  transition  caused  call  to  RAER 

4.  Negative  horizontal  to  positive  transition  caused  call  to  RAER 

5.  Positive  vertical  to  negative  transition  caused  call  to  RAER 

6.  Negative  vertical  to  positive  transition  caused  call  to  RAER 

7.  Recomputation,  MD2  less  than  PMD,  caused  call  to  RAER 

8.  Re computation,  ALT  less  than  PVMD,  caused  call  to  RAER 

9.  Model  validation  logic  caused  call  to  RAER 

10.  Negative  vertical  to  VSL  transition  (RAER  not  called) 

11.  Recalculation  of  Incompatible  resolution  advisories  caused 
call  to  RAER 

12.  Conflict  Resolution  Data  Task  called  RAER 


^Ihe  capitalization  conforms  to  the  convention  used  In  the 
pseudocode,  where  process  names  are  all  lower  case  and  routine  names 
are  all  upper  case. 
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SELECTION  MODES  FOR  DATA  EXTRACTION 
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TABLE  19-3 
(Concluded) 


for  efficiency  and  ease  of  use,  and  contain  all  Information 
necessary  for  generation  of  the  Data  Analysis  Summary  Chart  or 
any  subset  of  the  chart.  This  form  Is  discussed  In  Section 
19.3. 

19.2  Scope  of  Design  and  Application 

The  data  extraction  system  presented  has  minimal  impact  on  the 
ATARS  software.  The  data  Is  “dumped  In  real  time".  All 
Information  required  to  decide  If  the  data  need  be  recorded  Is 
available  at  the  time  for  recording  without  modification  to  the 
present  system.  An  apparent  limitation  of  the  design 
presented.  Is  the  Inability  to  record  at  all  times  why  a 
particular  flag  was  not  set  In  the  Detect  Task.  In  order  to  do 
this,  the  Implications  would  be: 

1.  Record  every  time  a  flag  Is  not  set. 

Disadvantage  -  Massive  data  handling  and  storage 
problems 

Advantages  -  Guaranteed  knowledge  of  reason  for 
condition  desisting 

-  Ability  to  generate  all  parts  of 
data  analysis  summary  chart 

2.  Record  whenever  flag  Is  not  set  after  being  set  on 
previous  scans. 

Disadvantage  -  Information  must  be  made  available  from 
scan  to  scan  In  the  Detect  Task 

-  Global  memory  storage  required  on  a  per 
pair  basis 

Advantages  -  Guaranteed  knowledge  of  reason  for 
condition  desisting 

-  Ability  to  generate  all  parts  of 
data  analysis  summary  chart 

-  Introduction  of  global  scan-to-scan 
storage  for  decisions  would  allow  much 
more  sophisticated  data  extraction 
designs 

While  It  Is  not  possible  to  guarantee  recording  of  the  reason 
for  "not  acting"  under  the  present  design.  It  Is  possible  to 
arrange  the  edit  mode  options  to  cover  most  possibilities.  For 
example  the  data  analysis  summary  chart  requires  the  path 
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Information  In  Table  19-2  Items  c  and  d,  l.e,  why  Is  ATARS  not 
giving  a  resolution  advisory?  Requesting  mode  4  will  record 
path  Information  whenever  the  PWIFLG  Is  set.  Under  normal 
conditions  a  resolution  advisory  will  be  requested  after  the 
PWIFLG  Is  set  and  end  before  the  PWIFLG  goes  off.  Therefore, 
the  resolution  advisory  path  Information  Is  available  for 
recording  and  analysis  with  mode  4.  It  Is  for  this  reason  that 
modes  4,  5,  and  6  record  the  same  Information  but  are  Initiated 
by  different  events. 

Table  19-4  gives  the  Intended  use  of  the  mode  option  In 
recording  Information. 

19.3  The  Data  Analysis  Summary  Chart 


An  example  of  the  data  analysis  chart  Is  depicted  In  Figure 
19-1.  Values  are  provided  only  to  Illustrate  the  use  and 
meaning  of  the  various  data  Items.  This  format  and  content 
have  proven  to  be  most  satisfactory  In  studying  aircraft 
encounters.  Any  encounter  summaries  generated  from  the  ATARS 
using  the  specified  data  extraction  techniques  will  be  In  this 
format.  Notice  that  the  data  Is  only  for  one  aircraft  pair  for 
the  duration  of  an  encounter.  The  extraction  task  Is  recording 
Information  for  many  encounter  pairs  on  a  scan-by-scan  basis. 

A  formatting  program  must  first  sort  the  recorded  information 
by  aircraft  ID's.  The  scan-by-scan  sequence  can  be  attained  by 
maintaining  the  exact  sequence  of  the  dump  for  aircraft  and 
labelling  each  new  recording  of  the  same  data  Item  as  a  new 
scan.  Alternately,  the  time  recorded  with  each  extracted  data 
unit,  can  serve  as  a  scan  organization  key. 

19.3.1  The  Data  Analysis  Summary  Chart  Contents 


The  analysis  chart  has  five  sections.  These  sections  are 
denoted  by  the  right  hand  margin  numerals  In  Figure  19-1.  The 
first  Is  an  Initial  conditions  section,  which  Identifies  the 
ATARS  site,  the  ATARS  program  release,  and  the  aircraft  state 
(controller  state,  equipment,  ATARS  service  state,  location, 
altitude,  heading,  speed  and  vertical  rate  of  each  aircraft)  as 
defined  In  the  first  scan  of  information.  This  first  section 
Is  displayed  in  two  parts,  the  site  name,  program  release,  date 
and  aircraft  Identities  appearing  on  every  page  of  the  form, 
the  aircraft  state  only  appearing  once  at  the  beginning  of  the 
chart.  The  second  section  Is  a  scan-by-scan  summary  of  ATARS 
messages  and  the  basic  conditions  causing  the  generation  of 
these  messages.  The  duration  of  this  section  Is  variable  and 
Is  defined  by  the  amount  of  Information  recorded,  l.e..  It  ends 
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TABLE  19-4 


DATA  EXTRACTION  SELECTION  SETTINGS 
FOR  PARTICULAR  APPLICATIONS 


MODE  COMMENTS 

Only  at  test  sites  due 
to  large  amount  of  data 
generated 


Use  of  these  modes  will 
allow  a  complete  history 
of  a  scenario  to  be 
recorded,  as  all 
available  information  is 
recorded 


Analysis  3,4,8,11,12  These  options  will 

generate  most  of  the 
Data  Analysis  Summary 
Chart 


^8  2,7  Alarm  rate  statistics 

are  available  from  this 
information 


3.4, 5,6,8, 
9,10,11,12 


USE 

Debug 
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FIGURE  19-1 

DATA  ANALYSIS  SUMMARY  CHART  EXAMPLE 
(CONTINUED) 
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when  the  extracted  information  ends  for  the  alrcraft(s).  The 
third  section  lists  the  value  of  important  parameters  at  the 
time  of  a  significant  ATAliS  event,  such  as  calling  RAER.  The 
fourth  section  gives  the  closest  separation  occurring  during 
the  analysis  recording.  The  final  section  gives  the  PSEP  and 
feature  array  values  used  by  RAER.  This  section  only  appears 
when  RAER  has  been  used  to  generate  resolution  advisories 
during  the  course  of  the  depicted  synopsis. 

The  chart  as  presented  allows  for  a  two  aircraft  summary.  An 
obstacle  avoidance  message  however  involves  only  one  aircraft, 
and  thus  generates  a  chart  with  only  a  few  entries.  Similarly, 
the  mode  options  selected  in  extraction  will  determine  the 
information  available  to  be  included  In  the  chart.  The  details 
of  the  five  sections  of  the  chart  are  presented  next. 

19.3.1.1  Initial  Conditions  Information 


1.  System  -  The  system  field  indicates  the  origin  of  the 
data,  i.e.,  tlie  ATARS  site  name. 

2.  ATARS  Algorithm  Version  -  This  denotes  the  ATARS 
release  identifier  from  which  data  is  being  extracted. 

3.  Date  and  Time  -  The  date  and  time  (Greenwich  mean) 
when  data  is  first  recorded.  The  time  used  is  the 
start  of  the  sector  in  which  the  aircraft  appears. 

TEN  is  the  name  by  which  the  time  is  referenced  In  the 
ATARS  psuedocode.  Either  aircraft's  time  can  be 
used.  However,  the  same  aircraft’s  time  must  be  used 
throughout  the  encounter. 

4.  Aircraft  Identification  -  This  field  specifies  the 
DABS  ID  or  ATCRBS/Radar  code  with  surveillance  file 
number,  the  nine  bit  abbreviated  aircraft  ID  in  the 
State  Vector,  and  the  CREFX  entry.  If  any,  for  each 
aircraft  in  this  scenario.  The  CREFX  entry  is  used  to 
establish  the  correspondence  between  two  data  analysis 
summaries  for  the  same  aircraft,  both  of  which 
originated  from  separate  ATARS  sites. 

5.  Aircraft  Control  Status  -  The  control  status  of  the 
aircraft  is  specified  in  the  State  Vector. 
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6.  ATARS  Equipage  -  The  equlppage  of  the  aircraft  Is 
specified  In  the  State  Vector.  For  an  aircraft  which  Is 
both  ATARS  and  EGAS  equipped,  EQAB  Is  the  appropriate 
label.  For  ATARS  only  equipped,  EQA  Is  used,  for  an 
unequipped  aircraft,  UNEQ  Is  used. 

7.  ATARS  Service  Class  -  The  value  of  ACLASS  Is  specified  In 
the  State  Vector. 

8.  Horizontal  Position,  Altitude,  Heading,  Speed,  Vertical 
Rate  of  Each  Aircraft  -  This  Information  Is  for  the  first 
scan  recorded.  It  Is  available  with  the  exception  of  the 
heading  In  all  extraction  modes.  The  heading  can  be 
calculated  using  the  velocity  components.  The  units  used 
will  be  nautical  miles,  feet,  knots,  degrees,  as 
appropriate.  In  general,  parameters  referring  to  the 
horizontal  dimension  are  In  nautical  miles  or  knots,  the 
vertical  dimension  feet  or  feet/second.  All  Information 
related  to  mensuration  throughout  the  summary  chart  will 
have  these  same  units  unless  explicitly  mentioned. 

19.3.1.2  Scan-by-Scan  Data 


1.  Time  and  Scan  Number  -  The  scan  number  used  serves  as  an 
Identifier  from  one  scan’s  Information  to  the  next.  As 
such  It  will  always  start  with  zero  and  be  Incremented  by 
one  regardless  of  the  elapsed  time.  The  time  recorded  Is 
the  time  In  seconds  (to  the  nearest  tenth)  from  the  start 
time  as  specified  In  Item  2  of  the  Initial  conditions 
field. 

2.  Aircraft  Uplink  Messages  -  The  resolution  advisories 
calculated  In  Master  Resolution  Task  as  extracted  In  mode 
8  appear  In  this  field.  The  abbreviations  for  the 
advisories  are  In  Table  19-5.  Notice  that  the  resolution 
advisories  print  positions  are  one  scan  after  the  call  to 
RAER,  l.e.,  at  the  time  the  message  Is  displayed  In  the 
aircraft . 

3.  Controller  Alert  Messages  -  Each  time  a  controller  alert 
message  Is  generated  and  extracted  under  mode  12  for  a 
particular  scan,  the  resolutions  specified  are  to  appear 
In  this  position.  The  contents  of  the  DEL  field  in  the 
controller  alert  message  for  each  aircraft  also  appear  In 
the  summary  sheet.  Ihe  code  used  for  the  advisories  Is 
the  same  as  that  In  aircraft  uplink  messages.  The  print 
position  Is  also  delayed  by  one  scan  as  In  item  (2)  above. 
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TABLE  19-5 

MESSAGE  ABBREVIATIONS 


MESSAGE 


ABBREVIATION 


proximity 
Threat 
No  Message 
Turn  Left 
Turn  Right 
Climb 
Descend 

Don't  turn  left 

Don' t  turn  right 

Don' t  climb 

Don't  descend 

Limit  Climb  to  500  ft/min 

Limit  Climb  to  1000  ft /min 

Limit  Climb  to  2000  ft/min 

Limit  Descent  to  500  ft/min 

Limit  Descent  to  1000  ft/min 

Limit  Descent  to  2000  ft/min 


P 

T 

Blank 

L 

R 

C 

D 

NL 

NR 

NC 

ND 

C5 

Cl 

C2 

D5 

D1 

D2 
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A.  Final  Approach  Zones  and  Area  Types  -  The  appropriate 
zone  and  type  for  each  aircraft  is  displayed  for  each 
scan.  Tliese  parameters  are  extracted  with  options  3  and 

A. 

5.  HMS  (Horizontal  Maneuver  Status)/TURN  (Turn  Sensing 
Status)  -  These  are  available  under  any  mode  option. 

6.  CAFD/CMDFD/IFRFD,  ICAFLG/MTTFLG  -  The  path  flags  which 
are  as  specified  with  modes  A,  5,  or  6.  These  path 
parameters  should  not  be  confused  with  the  same  names 
used  for  flags  in  the  Detect  Task. 

7.  OB/RA/TC/TR  -  This  space  refers  to  the 
terraln/alrspace/obstacle  avoidance  flags  extracted  in 
mode  11. 

19.3.1.3  Significant  Event  Summary  Data 


For  each  of  the  following  events  a  group  of  parameters  is  recorded 
which  describes  the  state  of  the  encounter. 

1.  PWIFLG,  FPWFLG,  FPIFLG,  CAFLG,  CMDFLG,  IFRFLG  -  Whenever 
these  flags  are  set  for  the  first  time  the  parameters 
listed  below  are  to  be  Included  in  the  encounter  analysis 
summary.  The  formatting  program  must  check  the  contents 
of  each  scan's  dump  of  modes  A,  5  or  6  for  these  flag 
settings.  Whenever  a  flag  transitions  from  not  set  to 
set  the  information  is  displayed.  It  is  possible  for  the 
first  scan  to  have  one  of  the  flags  set,  in  which  case 
this  scan's  information  is  used. 

2.  Resolution  Advisories  Determined  (RA  SET)  -  The 
Information  for  determining  if  this  routine  has  been 
called  is  contained  within  options  8  or  12.  This  line 
may  be  repeated  as  often  as  resolution  advisories  are 
generated  during  the  same  scan. 

3.  Resolutions  Dropped  -  This  event  is  determined  by 
examining  the  CMDFLG  flag  extracted  under  options  A,  5, 
and  6  for  each  scan  appearing  in  the  analysis  summary. 

The  transition  from  a  set  to  a  not  set  condition  defines 
resolution  advisories  dropped.  The  scan  information  may 
not  be  available  to  determine  if  this  condition  has 
occurred  (see  Section  19.2). 


19-20 


A.  EVENT  Follow-up  -  Whenever  resolution  advisories  are 
determined  or  a  resolution(s)  dropped  condition  occurs, 
the  succeeding  scan  information  is  to  be  displayed.  The 
succeeding  scan  may  or  may  not  be  available. 

The  parameter  values  appearing  with  each  of  the  above  events  are: 

a.  Scan  Number  -  This  Is  an  arbitrary  Identifier  as  defined 
in  (1)  In  the  scan-by-scan  data  section.  This  is  the 
scan  In  which  the  event  has  occurred. 

b.  ENAT,  DOT  (nml^/s),  TH,  TV,  RANGE,  MD,  RZ ,  VRZ  -  These 
parameters  are  recorded  under  modes  A  or  5,  and  their 
values  for  the  scan  In  question  are  to  be  printed. 

Notice  that  the  range  and  miss  distance  are  the  square 
roots  of  the  values  extracted.  RZ  and  VRZ  must  be 
defined  consistently  from  scan  to  scan.  The  Detect  Task 
makes  no  distinction  between  ACl  and  AC2  from  one  scan  to 
the  next  and  consequently  the  sign  of  the  values  may 
alternate,  as  ACl  alternates  with  AC2.  This  is  to  be 
corrected  in  the  analysis  chart. 

c.  TH  THR,  TV  THR  -  Under  these  headings  the  appropriate 
threshold,  TCONH(V) ,  TFPWH(V),  TCMDH(V),  TFIFRH(V), 
TIFRH(V)  for  the  particular  flag  set  is  shown.  If  both 
the  flags  are  set  which  correspond  to  a  line,  e.g., 
CMDFLG/IFRFLG,  display  the  lower  of  the  two  thresholds. 

In  the  example  given  IFRFLG  would  normally  have  the  lower 
corresponding  threshold,  TIFRH(V). 

d.  Track  Crossing  Angle  -  The  angle  between  the  aircraft 
headings  as  calculated  from  the  velocity  vectors  for  the 
appropriate  scan. 

19. 3.1. A  Separation  Summary  Content 


The  closest  point  of  approach  shall  be  the  minimum  slant  range 
that  occurs  for  all  scans  represented  on  the  analysis  chart  for 
one  aircraft  pair.  The  slant  ranges  can  be  calculated  from  the 
(x,  y,  z)  positions  recorded  for  each  aircraft.  Appearing  with 
the  minimum  slant  range  are  the  corresponding  scan  number,  and  the 
horizontal  and  vertical  components  of  the  slant  range. 

19.3.1.5  PSEP  and  Feature  Array  Content 

For  each  call  to  RAER  the  PSEP  matrices  and  the  feature  evaluation 
versus  resolution  advisory  set  data  array  are  to  be  formatted  and 
printed.  In  the  example  a  "1"  Indicates  that  the  feature  Is  true 
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for  a  given  advisory  set.  Note  that  MANTM,  the  climb  rate  for 
each  aircraft  and  the  RASET  value  are  also  provided. 

19.1.2  Formatting  Requirements 

For  any  extraction  mode  chosen,  the  system  parameters  (Appendix  A) 
must  also  be  recorded,  once,  for  any  extraction  cycle.  These 
parameters  must  be  formatted  and  printed  In  a  clear  and  concise 
manner  with  each  value  accompanied  by  its  parameter  name. 

Similarly,  data  extracted  Items  which  are  not  part  of  the 
encounter  analysis  must  be  formatted  and  printed  In  a  clear 
concise  manner.  These  data  are  to  be  labelled  and  ordered  by 
aircraft  pair  and  within  aircraft  pair  by  scan.  It  shall  be  the 
user's  option  to  determine  If  these  additional  data  are  to  be 
printed  (If  available)  in  addition  to  the  data  analysis  summary 
chart . 
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2.35  a 

Tl» 

7 

CSTBl. boaada 

TI» 

8 

BXSCTBl. local 

TtD 

13 

DOBI BO  TBL . coar  aa_acr aan 

Ttl 

3 

CSCBBBB.tiaaa 

75  a 

TIPSQ 

8 

PbPkBB.thraabolda 

900  a* 

nOPD 

3 

STECT.tiaaa 
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«tBS 


cHtprn 


COBTBIT  (STBOCTOIt/GBOOP) 


■OHIIIL  fuoe  I 


u 


TIT 

3 

CSC*  BB«, tla«s 

75  a 

TH 

8 

HI SCTBL. local 

TB 

3 

STBCT.tiaas 

TAP 

3 

STBCT.  tiaaa 

THPTB2 

6 

ICOPTBI. potato ta 

TBPTB2 

6 

RBf  ICTBL.poiatora 

TH* 

3 

STBCT.tiaas 

TUB 

3 

STBCT.  tlaos 

TIBBI 

4 

TBKTBt.  TOtt_tr4C)tOt 

TBTBta 

13 

RODBlIHG.Talaos 

20  a 

tpbbc 

12 

HBTBl.  polatoT 

TPBBT 

4 

TSKTBi. Tort_trackot 

THC*_«0 

3 

Tt.PBOZ.ldoatitr 

T*»CK_«0 

3 

T»_THBBiT.idOBtitT 

TBtOS 

13 

8 1 BH TBl. poia tors 

T»UT 

6 

TlopiRH.jonotal.Talaos 

5000  ft 

TBUS.PtCTOI 

4 

THKPiBH.Tort^trackor 

1.2 

TBBTIO 

13 

BIBB  TBl.  ros_adT 

TBECOD 

12 

HBPIBa . ro8_adT_coeoa potation 

19  a 

tibtb 

6 

TlQPkBei.90Botal_Taloos 

60  a 

tbkzd 

3 

PBBC.  ad 

tbtbi 

8 

BCSTBl.ros 

TaMo  8-1- 

TBTBITI 

8 

BCSTBL. throat 

Tabls  8-1 

TITIO 

13 

B  IBB  TBl.  B09^COS_a4T 

T»TBtJ 

8 

HI SCTBl. local 

TSCHO 

12 

RBPkBH.ros_a4T_rocoapo tattoo 

10  a 

TSBPSQ 

8 

HlTtPiBH.Batkro 

900  s* 

TSBBJP 

4 

TBRTBl. logte^patb 

T5T»S? 

3 

PBBC. goBoral^Taloos 

TTB 

3 

BtPBBH. tlaos 

1 

TT*«H 

3 

STBCT.  ttaos 

TVBI 

3 

STBCT.  goBoral.Taloos 

Ttt»f 

3 

Th_TBBBBT.a4TlsorT_aata 

Tffm 

4 

TBRTBl.  SBOOthlag 

11-21 


i  iftHt 

CHkPTBB 

COBTBIT  <STBDCTDRB/8BOOV) 

HOaXRkL  TkLOB  ) 

T0IH1 

13 

aODBLXRG. valaat 

180  dog 

TaiBa2 

13 

aODBLXBG.T*ln*« 

270  dog 

TT 

3 

BlBBTBT.coapntAd.tlaaa 

TTklZO 

12 

aBBkBa. aiacallaDaoBs 

2.5 

TVaLOB 

13 

BkBBfBL.raa_ad? 

TfBlT 

13 

BkBBTBL.ra8_adv 

TTlOl 

6 

Tk0.alac_Tarlablaa 

TTBD 

8 

RXSCVBt. local 

TTIVIB 

13 

BkBBFktR.alac 

8.0 

TTTBB 

8 

BCSfBL.raa 

Tablo  8-1 

TTTBBT* 

8 

BCSTBL. throat 

Tablo  8-1 

Ml 

13 

BkBBPkBa.foatnroa 

8  a 

T»2 

13 

RkBBBkBR. f aatoroa 

16  a 

TfBBB 

3 

PDTBL.  alaeallaaaons 

Tablo  8-2 

TXTB 

13 

RkBRTBl.roa.adT 

tXTHI 

13 

RkBRPkRB.faatntaa 

60  dog 

TXTH2 

13 

RkBRPkRa. foataroa 

120  dog 

TTfB 

3 

STBCT.9oaotal_Talao8  • 

Ttl 

8 

axscPBl. local 

«2 

8 

ax  SCTBL.  local 

BCIVBBQT 

13 

RkBRPkRa. eoataro_wolghtB 

2**12 

dBCBDBO.CRDBD 

13 

R  k  OS . toad- oa lT_C  ■ 

OBCBDBD.CBOBO 

12 

TRkDS. road-oaly.Zlaga 

QBBIBBOT 

13 

RkBRPkRa. f oataro.valgbta 

2*»22 

OFRBS 

3 

STBCT. poiatora 

OQXBD 

8 

BlTBl.  local 

VkLOB 

13 

RkDS.othor^iafo 

VklOB 

12 

TR  kOS.  othor- laf  o 

TBBT 

13 

RkDS.toad-oalr.flaga 

TBBT 

12 

TR  k  OS. xoad~oaly_f laga 

TB»T_BkTB 

3 

kTCR  BS_TB.  txaek.data 

TB1T_S»D 

3 

Tk_TRB  BkT. ad  Tl aor7_dat  a 

VBBTBkl 

13 

RkBRTBL.roa_adv 

13 

RkBRTBUroa.adT 
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CHAPTER 

COHTBXT  (STHOCTOHE/GROOP) 

ROHIRAl  7ALaB 

7TASTSQ 

13 

BAERPABH. features 

0.0025  (nai/s)  * 

79111 

3 

CT  EH  TRY.  data 

79AHD 

3 

CTBRTRX.data 

7901(3) 

13 

PSRAT.  Biol  sues 

79011 

13 

OBLGEOR.Blnsep 

790B(3) 

13 

PSHAT.  Blnlauas 

79DBI 

13 

DEtGEOH.alnsep 

79DTH 

3 

DETPARH. general.paraaeters 

7PCS 

3 

CSCBEER. thresholds 

2000  ft 

7PB0X 

8 

PATB7B1. local 

7P1 

8 

PAPARR. thresholds 

2000  ft 

7BaP 

13 

H7GE0H.pre7ert 

7BIT 

8 

EL7BL.  local 

7B»TC 

3 

THRSPARH. ratios 

2.25 

PRiTIO 

13 

RAERPARH. features 

2.25 

79aTTH 

3 

THRSPARH.  ratios 

2.25 

7RTH2 

13 

900ELIRG.  xalues 

(10  At)* 

7BX 

8 

91 SC7Bt. local 

7BX 

13 

H0D7BL-relati7e_geoBetry 

7PT 

8 

9ISC7BI..  local 

7HT 

13 

90B7BL.relati7e_geoBotry 

79  Z 

8 

91 SC7BL. local 

752 

13 

9007Bl.relatl7e_geoaotry 

7HZ» 

8 

9ISC7BI..  local 

79ZC09 

3 

TBBSPAB9. ratios 

-300  ft/ain 

7RZTH 

3 

DETPARB.  general_para  eaters 

15  ft/ain 

79  2 

8 

HI SCTBl. local 

792 

13 

R0D7BL.relati7e_geoBetry 

7SL09SQ 

13 

RABBPARR. features 

0.00111  (nai/s)* 

7SQ 

3 

S7ECT.  hort_tracker_data 

7THSQ 

13 

ROOBIIHO. 7alues 

(150  At)* 

7«fIGHT 

3 

STSTBR.aiacellaneons 

5.0 

71 

13 

RAOS. ad7lsory_coapoDeDts 

71 

12 

TR  AOS.  ad7isory_coBponeDtB 
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CHIPTEH  COSTBIT  (STBOCTOBE/GROOP) 


ROHIRKL  flLOB  | 


nooo 

T2 

»2 

T2000 

T500 

W 

X 

X 

X 

X 

XX 

XD 

XD 

XD 

*0(3, ») 

XDB 

XDBH 

xor 

XDIR 

XDPRJ(4) 

XL 

XL 

XLETBL 

XHXX 

xnii 

XP 

xp 

XPI 

XPR(9) 

XPRJ(«) 

IS 

XSI 

XSP 


13 

HODBLIBS.  V4illt«4 

16.67  ft/a 

13 

llXDS.ad7isoE7_coapon«nts 

12 

TBXDS.  aAvlsoET.coapoaaiits 

13 

HOOBLIIG.Talaas 

33.33  ft/s 

13 

HOOBLIBS.Talnaa 

8.33  ft/8 

4 

TBKT  BL . saoot  hi ng 

13 

OBLSBOn«  hod 

13 

BhlGBOR.hOEl  (3) 

6 

0BLlST.ob8tacle_data 

3 

S7ECT.  hor2_ttac)t*r_data 

13 

BXPP.TXBLE. poaltlona 

4 

TBRTBL . aaoothi ng 

13 

DBLGBOn.hotl 

13 

aXBGBOB.horl  (3) 

3 

S7ECT.hots_ttacker_aata 

13 

BtPP.TXBLB.valocltias 

3 

STECT. hor*_tcackar_data 

4 

TBKTBL. aaoothing 

3 

STECT. horz_track  at.data 

4 

TB ET BL . s Boot hi ng 

3 

STECT, doalno_ob j_proj 

7 

CSTbl.  llaita 

13 

OORI RO  TBL. coar  8a_acr aan 

4 

TSKPiRH.Tart_trackar 

2.5 

13 

OOBIROTBL.  coar8a_acr88n 

13 

DOBI RO  TBL. coar88_8cr8an 

7 

CSTBL. pr adlctl on  a 

3 

STECT. horx_track8r_data 

3 

STECT.  horx.tcackar^data 

13 

DOBI R0TBL.coar8a_8cc aan 

3 

STECT. doaiao^ob j_pro j 

4 

TBKTBL. aaoothing 

4 

TEKTBL. aaoothi ng 

3 

CSCBEBH.thraaholda 

5  nal 
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Clia?TBR 


COHTBZT  (STIOCTOBB/GIOOP) 


HOHIIlkL  fklOE  I 


ZTOBOBB 

4 

ZTBkBBSIO 

4 

ZO 

7 

zo 

13 

ZOPPl 

3 

ZTBl 

13 

T 

13 

T 

13 

T 

6 

T 

3 

r(3,*) 

13 

Tk 

4 

ID 

13 

ID 

13 

ID 

3 

10(3,4) 

13 

IDB 

3 

TOEB 

4 

IDI 

3 

lOIR 

4 

IDPBJ(4) 

3 

II 

7 

II 

13 

IBkZ 

13 

TBZB 

13 

IP 

7 

IP 

3 

IPI 

3 

TPB  (9) 

13 

IPIJ(«) 

3 

IS 

4 

TSI 

4 

ID 

7 

TBKPkBH. v«ct.tc*ck«r 
TBRPtRa. ««rt_tr*ek«r 
CSTBL.  Halts 
Doai BOTBL. eoacsa_scra«B 
ST  BCT.  flags 
BkBBPkRa.doaiso 
OBI.6SOB.hor1 
BkBaB0n.hor1(3) 

OBII ST . o  bstscls.data 
STBCT.  hocs.trsekar.dats 
Bk  PP_Tk  BL  B. posi tioas 
TBRTBL.aaoothlsg 
DBIGBOH.horl 
akRGB0B.hor1  (3) 

STBCT. horc.trackac.data 
RkPP.TkBLE.Tslocitlss 
STBCT. hors_trscksr_aats 
TBKTBl. ssootbisg 
STBCT. hors.tracksE.data 
TBKTBl.saoothlng 
STBCT. aosiBO_obj_pro j 
CSTBl. lislts 
DOBIIOTBI. coatss^scrssB 
DOBI BOTBl. eoacss^serssB 
DOBZBOTBI. eoars«_scrosB 
CSTBl. ptsdictioas 
STBCT. hors_trseksr_dsts 
STBCT. kors_tEack«c_dsts 
DOBIBOTBl. coaES«_scr SOB 
STBCT. dosiso.ob j_pro j 
TBRTBl.ssoothisg 
TBRTBl. SBOOthisg 
CSTBl. llBltS 
DOBZBOTBI. eoarsa  serssB 


22.0  B 
0.7 


2«0  kt 


TO 


13 
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1  Hjinf 

CHAPTER 

COHTBXT  (STBOCTORE/GROOP) 

NOBIRAL  TALDE  j 

z 

13 

DElGZOH.TSrl 

z 

13 

HARGBOH.T«r1  (3) 

z 

13 

HTGBOR. *er 

z 

3 

SFECT.  Tert_traclter_data 

2(5,11) 

13 

RlPP_TABLB.poSitiODS 

ZiFCOH 

8 

CAPARH.zoneZ 

275  ft 

ZCKSB 

13 

RABRPARn.BUltl-AC 

150  ft 

ZC08RECT 

■1 

TRKPARlI.»ett_traclter 

0.9 

ZD 

13 

DELGEon.Ferl 

ZD 

13 

HANGBOn.  «er1  (3) 

ZD 

13 

HYGEOM.Ter 

ZD 

3 

STECT. *ert_track8r_data 

ZD(5,4) 

13 

RAPP_TAB1.E.  velocities 

ZDDSflF 

13 

NODBIIRG. Taloes 

1500  ft/Bin 

20D8HS 

13 

nODBLiMG. values 

800  ft/Bin 

ZDE 

3 

STECT.  vert_trac)cer_data 

ZDFD 

13 

RATE-acI 

ZDFI1(3) 

13 

RATE.acI 

ZDP8J 

3 

STECT. doBiBO_ob j_pto j 

ZDTH 

13 

RAERPARH. features 

6  ft/s 

ZDTHH 

8 

BCSTBD.res 

-1  ft/s 

ZDTHRTA 

8 

BCSTBL. threat 

-1  ft/s 

ZDOPF 

13 

HODEIIHG. values 

1500  ft/Bin 

ZOOPS 

13 

nODEllHG. values 

800  ft/Bin 

ZFllST 

3 

CSCRBBH. thresholds 

16.67  ft/s 

znnRX 

3 

AZPARH. coarse_region 

Table  8-6 

ZRAHT 

3 

AZPABR.coarse_region 

Table  8-6 

ZHHXX 

3 

AZ  PIBR . coarse_regioD 

Table  8-6 

ZHHXT 

3 

AZPARR. coarse_reglon 

Table  8-6 

ZJHRX 

3 

AZPABR.coarse_ragloD 

Table  8-7 

ZJHHT 

3 

AZPABR.cosrse_re9ioD 

Table  8-7 

ZJBXX 

3 

AZPARR. coarse^regi on 

Table  8-7 

ZJHXT 

3 

AZPARR. coa  r se_ra  gi on 

Table  8-7 

Zl 

7 

CSTBl.llaits 
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catprn  coarnt  (staocToaa/saoor) 


I  aaaa 

« 


aoazaaL  vazoa  i 


j 


Zl 

13 

OOazaoPBl.  coazM.serMa 

zaaz 

13 

DOazBOPBt.  caacaa.aerMB 

zacc 

« 

taa.  ■iM.vazlabiM 

zazB 

13 

DOaiao  f BL. eoar 

ZBZ 

13 

ooBiBof at. a«t«etioB 

zaoa 

3 

STSTBa. track at 

sooo  ct 

ZP 

7 

CSPBL. pradletloaa 

ZP 

3 

S7BCT. vart_tEaekar_data 

zpa  (5) 

13 

DOBZBOTBl. eoataa_acraaa 

ZPBZT 

3 

87 act.  pact _t rack ar_data 

ZPBJ(«) 

3 

SPBCT.  doatao.obj^ro  j 

ZPBT 

3 

STBCT. 9aaacaZ_7alaas 

ZB 

« 

TBK7BI. pact.tcaekac 

ZBCOB3 

8 

caPaBB.aoaaZ 

0.25  aal* 

zs 

3 

STBCT. Tact.tcaekac.data 

ZSHOOTa 

« 

TarpiBB.  rart.trackar 

0.3 

ZTBB 

8 

BCSTBl.caa 

1200  et 

ZTBBta 

8 

BCSTBL.thcaat 

1500  ft 

zo 

7 

CSTBUllaita 

zo 

13 

DOBZBOTBl.  ooaraa^aecaaa 

ZTB1_IBIT 

a 

BPTP  aaa . atck.l alt 

1.  e/a 

ZZOB3 

3 

300  et 

Z7 

* 

TBKTBl. Tact.tcackar 

Z8SBC1 

13 

aaaaTBi.  caa.adT 

Z8SBC3 

13 
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kTKRS  STRBOIIC  COHSTklTS  .  B-P3 

COBPLICT  TUBIB  kVD  PUB  BBCOBO  CORSTtBTS . B-P3 

DBTBCTIOB  COBS'^IIRTS . B-P5 

DORIHO  COHSTBRTS . B>P« 

PBIR  STBTOS  CORSTABTS . t-fl 

PSBP  ROOBLIHS  CORSTARTS  .  B-PB 

STATE  TECTOB  CORSTABTS  .  B-P9 

TSBBAIR/AIRSPACB/OBSTACie  CORSTARTS  .  B-P11 


<COIIPLICT  TABLB  »HD  PAIR  RECORD  CORSTASTS> 


<*••  IHTEHRAL  TALOBS  OP  RBSOIOTIOI  ADTISOHIES  •••> 


U! 

SHORES; 

< 

no  cnaolntlon  ndPlsory  > 

UI 

SHOLLBBS; 

< 

nail  : 

resolation  adrisorp  > 

IHT 

STL; 

< 

tarn  : 

left  > 

IRT 

STH; 

< 

turn 

right  > 

IHT 

SDTR; 

< 

don't 

tom  right  > 

IHT 

SDTl; 

< 

don*  t 

tarn  left  > 

IHT 

SOTLDTR; 

< 

don't 

torn  left,  don't  torn  right  > 

IHT 

SCL; 

< 

cllnb 

> 

IHT 

IDES; 

< 

descend  > 

IfiT 

SDDES; 

< 

don' t 

descend  > 

IflT 

fOCl; 

< 

don't 

cliab  > 

IHT 

SDCLDOES; 

< 

don' t 

clinb,  don't  descend  > 

III 

StDES2K; 

< 

Unit 

descent  to  2000  ft/nin  > 

LSI 

ILCL2K; 

< 

Unit 

cliab  to  2000  ft/ain  > 

lai 

SLDES1K; 

< 

11  nit 

descent  to  1000  ft/nin  > 

IHT 

SLCL1K; 

< 

Unit 

cliab  to  1000  ft/nin  > 

IHT 

SLDES500; 

< 

Unit 

descent  to  500  ft/ain  > 

IHT 

SLCL500; 

< 

Unit 

cliab  to  500  ft/ain  > 

<•««  4TSID  PIELD  COHSTAHT  •••> 


IHT  IBCAS;  <  BCAS  In  control  of  conflict  > 

<•••  PAC  PIEID  CORSTAHT  •••> 


IBT  fORK;  <  AC  ID  nnknovD  > 

imCBDlNO  Pa<M  flUMC-NOT  IllMkD 


ATARS  STHBOLIC  COHSTAITS 

B-P3 


BB  E  E  B  B  B  B 


<•••  poscHD  rxiLD  coantflTs  •••> 


III  SDOOBLB: 

SIBO; 
SlOlk; 

saoTSBT: 
SOHBHIT; 
SOBBHIS; 
tPOS; 


SBIIBC: 

SBCBDBL; 

Ill  SBCBSRG; 


<  doabl*  dlamaloB  raaolattoa  adviaorias  la  pair 

raeord  > 

<  aafatiaa  raaolatioa  adTlaoriaa  la  pair  racocd  > 

<  ao  raaolatioa  adaiaorlaa  ara  aaadad  > 

<  ialtlal  pair  raeord  eraatloa  > 

<  Cltat  raqairaaaat  for  raaolatioa  adTlaoriaa  > 

<  flrat  alaa  for  raaolatioa  adTlaoriaa  > 

<  poaltlTa  alagla  dlaaaaloa  raaolatioa  adTlaoriaa 

la  pair  raeord  > 

<  raaolatioa  adTlaoriaa  laltui  Baeaaaltp  > 

<  racoapata  doabla  dlaaaaloa  raaolatioa 

adTlaoriaa  > 

<  raeoapata  aiagla  dlaaaaloa  raaolatioa 

adTlaoriaa  > 


ITtBS  SXBBOIZC  COBSTkBTS 


<DBTBCTTOII  CO«STIBTS> 

<*••  «SPBCI11  BBtnBQ"  COISTilTS  •••> 

yn  SODHO;  <  Blctanc*  > 

nt  SOOTkD;  <  aadcflnad  tan  > 


—  tTBBS  STBBOtIC  COBSTIBTS 


B-P5 


<DOHIHO  CO!ISTIl»TS> 


<•••  DOBIHO  PBOJSCTIOH  ?»tOBS  •••> 

BLT  SDNPOS;  <  ancoapatad  z,  y,  z  position  vectors  > 

PIT  SawVBL;  <  ancon pnted  z,  j,  z  velocity  coaponents  > 

<•••  SOBJSCT  AC  POTBIfTIlL  RESOLOTIOII  IDTISOBT  STATUS  •••> 

IBT  SDOncC;  <  this  potential  resolution  advisory  causes  a  donino 

conflict  > 

IHT  SOOSCSC;  <  this  potential  resolution  advisory  does  not  cause  a 

donino  conflict  > 

IHT  SOOflHP;  <  this  is  a  potential  resolution  advisory,  for  vhich 

doaino  processing  has  not  been  perforaed  > 

IHT  SHOTPRA;  <  this  is  not  a  potential  resolution  advisory  for  this  AC  > 

<«•*  object  AC  PBSOLOTIOH  ADVISORY  STATUS  **•> 

IHT  SDOHC;  <  this  resolution  advisory  tested  against  this  potential 

donino  conflict  AC  and  donino  conflict  caused  > 

IHT  HHODOnc;  <  this  resolution  advisory  test  for  doaino  against  this 

potential  donino  conflict  AC  and  no  doaino  conflict  caused  > 

IHT  fHOTTEST;  <  this  resolution  advisory  not  tasted  for  doaino  against 

this  potential  doaino  conflict  AC  > 


ATIBS  STHBOIIC  COHSTAHTS 


B-P6 


g  SI  £3  S  S  9 


<MIt  ST4T0S  CO«STl«TS> 


<  (BOOTHE  »IBCHI?T_PHB_lQ01PHEIT_HO_CO«TBOt_ST»TE_BETEt»HBTIO«)  > 

<•««  PICOBT  tsA  PtlQ  TltOBS  *•*> 


SBOTBCOBT; 

< 

both  IC  iB  p«lr  eoBtrollod  > 

SBOTBBO: 

< 

both  kC  Itt  pair  ktkBS  ofalppoA  > 

SBOCOBT; 

< 

Boithor  kc  coBtrollod  > 

sbobq: 

< 

ao  kC  iB  pair  ktkBS  aqaippad  > 

soibcobt; 

< 

ona  kC  la  pair  controllad  > 

bobbbq: 

< 

oaa  kC  la  pair  ktkBS  aqaippad  > 

I 

I 


BTkBS  STBBOI.IC  COBSTtBTS  — — - — — 


B-P7 


■i  ■ 


<PSBP  ■0DB1IS6  C0BST1BTS> 

<••■  TBBTZCtl  IBTBIS  •••> 


XIX 

SIBTI 

m 

1; 

< 

1  > 

XU 

S1BT2 

m 

2; 

< 

2  > 

XU 

SIBT3 

m 

3; 

< 

I«T«1  3  > 

<*••  HOBlZOBTkl  PkTBS  •••> 

XU 

STIP 

m 

1; 

< 

'tarn  l«ft'  path  > 

XU 

SCSP 

m 

2; 

< 

'contiana  straight'  path  > 

XU 

STBP 

m 

3; 

< 

'torn  right'  path  > 

ftTlBS  STBBOIZC  COBSTIBtS 


B-PB 


EBSB  BBB  BBB  E6B6B 


<STtTC  TBCTOI  CO>STt«TS> 


S»T1; 

SIT2; 

$IIT3: 

SHT*; 

SOHBT; 


SCLO: 

SCL1: 

SCL2; 


s»Q: 

s«bbq: 

saBBg: 


fflSO; 

frtZY; 

srtz2; 

zoortz; 


IBT  ZITCBBS: 
IBt  tOZBS; 


<•••  *C»T  fZlOBS  •••> 

<  1C  la  laaadlat*  vlclaltr  of  alrflald  > 

<  1C  aloag  actla*  raaaaf  final  approach  > 

<  1C  la  9«nacal  vicinity  of  saasor  > 

<  1C  far  ftOB  sanaOE  > 

<  no  acaa  typ*  daflaad  > 

<•••  ICLISS  TILOBS  •••> 

<  elaas  0  ITIBS  aatvlea  > 

<  class  1  iTiBS  ssrvlcs  > 

<  class  2  ITIBS  sscTlcs  > 

<•••  ITSBQ  TltOBS  •••> 

<  1C  Is  ITlBS-sgnlppsd  > 

<  1C  Is  ITlBS/BClS'sgnlppsd  > 

<  1C  Is  act  ITIBS-Sqaippsd  > 

<•••  piz  nirUBs  •••> 

<  1C  not  la  a  final  approach  sons  > 

<  1C  nsar  ths  alrflsld  > 

<  1C  along  gilds  slops  > 

<  andsflnsd  final  approach  tons  > 

<•••  TTPB  TllOBS  •••> 

<  iTCBBS'sgnlppsd  ic  > 

<  DiBS-sgaippsd  1C  > 


ITIBS  STBBOtZC  COBSTIBTS 


<•••  TORS  STKTB  COMSTIVTS  •••> 


ISX  SSTSasiFT; 

UZ  t«RLFT: 

Ill  SST8AZ6HT: 
UZ  *tR83T; 

UZ  SSTRHQRGT; 
UiZ  SRORBIROS; 
laZ  SRORPinS; 


<  strong  Xsft  torn  indication  > 

<  wsak  l*ft  torn  indication  > 

<  AC  sssas  to  bs  going  straigbt  > 

<  soak  right  turn  indication  > 

<  strong  right  tnrn  Indication  > 

<  so  don't  knos  shat  AC  is  doing  > 

<  so  don't  knos  shat  ic  is  doing  > 


ATAIS  STBBOltC  COISTABTS 
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<TBBmiII/KRSP»CVOBST»CLF  C01IST»ITS> 

<•••  C0IIST4IITS  OSBD  II  BOILDIIG  COITBOLIBB  IIBH''  HBSSIGE  •••> 


BITS 

SCIB 

10000011; 

< 

tip«  code  for  controller  alert  nessage  > 

SITS 

SCOKT 

11; 

< 

Indicates  aircraft  is  controlled  and 

iTtBS-egnipped  > 

BITS 

SCOOl 

S 

10; 

< 

Indicates  aircraft  is  controlled  and  anegnipped  > 

BIT 

JSOTOICE 

s 

0; 

< 

indicates  controller  voice  conannication 

not  required  > 

BITS 

SGKH 

z 

10; 

< 

eessaqe  type  for  obstacle  alert  > 

BITS 

SBKB 

« 

11; 

< 

aessaqe  type  for  restricted  airspace  alert  > 

SITS 

ST»I1 

3 

01; 

< 

nessage  type  for  terrain  alert  > 

5IT 

StOICB 

3 

1; 

< 

indicates  controller  voice  conannication 

regalred  > 


»T»IS  STBBOIIC  COISTBITS  - 


B-m 


APPENDIX  C 


SYNTAX  OF  E  PSEUDOCODE 


This  appendix  provides  a  concise  overview  of  the  syntax  of  the 
pseudolanguage  The  Information  supplied  should  be 
sufficient  to  allow  the  reader  to  decipher  the  logic  specified 
In  this  document.  For  a  complete  discussion  of  pseudolanguage 
In  general  and  ^  In  particular,  see  Reference  13. 

C.l  General  Information 

A.  IB  -  Eclectic  System  Specification  Language 

B.  ^  Is  similar  to  other  pseudolanguages,  except  that 
Indentation  counts;  no  BEGIN/END,  IF/ENDIF,  DO/OD,  etc. 

C.  ^  character  set  conventions: 

Underscored  text  denotes  JE  constructs. 

Uppercase  text  denotes  "real”  program  statements. 

Lowercase  text  denotes  abstract  (pseudo)  statements. 

Angle  brackets  ">")  denote  comments. 

Semicolons  are  used  as  statement  delimiters. 


An  example: 


REPEAT  UNTIL  (all  conditions  satisfied); 
Obtain  message  type; 

IF  (obsolete  message  OR  A  ^  SQRT(B)) 
THEN  PERFORM  message  elimination; 

ENDREPEAT; 


D.  Identifiers  have  no  Inherent  length  limit.  Underscores  are 
used  to  break  up  long  names,  as  shown  In  the  example  above. 

E.  Syntax  definitions  below  follow  convention  of  having  square 
brackets  ("[",  "]")  Indicate  optional  statement  elements. 
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C.2  Blocks 


External  Blocks 

TASKS  and  ROUTINES  are  the  external  blocks  supported  by 
Although  they  are  functionally  equivalent,  ROUTINES  tend  to  be 
subordinate  to  (l.e.,  Invoked  by)  TASKs. 

Syntax : 


TASK  taskname 

[ IN  (Input  parameter(s))] 

[OUT  (output  paraineter(s)  )] 

[ INPUT  (modified  parameter(s))] ; 


END  taskname; 


ROUTINE  routlnename 

[IN  (Input  parameter(s) ) ] 

[OUT  (output  parameter(s)) ] 
[INPUT  (modified  parameter(s) ) ] ; 


END  routlnename; 


Input  parameters  are  read  but  not  modified;  output  parameters 
are  set  by  the  block;  modified  parameters  are  read  and  then 
modified . 

Functions  may  also  be  defined*  The  returned  value  may  be 
assigned  to  the  single  output  parameter  or,  alternatively, 
assigned  to  the  function  name  itself. 
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FUNCTION  f unctlonname 

[IN  (Input  paranieter(a))] 
[OUT  (output  parameter)]: 


END  f unctlonname: 


Invocation  of  External  Blocks 


TASKS  and  ROUTINES: 


CALL  blockname 

[IN  (Input  parameter(s)) ) 

[OUT  (output  parameter(s))} 
[INPUT  (modified  parameter (s)) ] : 


Functions  are  Invoked  by  name: 


J  -  SqRT(K); 

L  -  OWNER  OF(M); 


Internal  Blocks 

Internal  blocks  (known  as  processes)  serve  as  a  means  of 
decomposing  a  large  block  (external  or  Internal)  Into  manageable 
one-page  segments*  They  are  known  only  to  the  block  In  which 
they  are  defined.  They  do  not  accept  parameters,  as  It  is 
assumed  that  Internal  blocks  have  access  to  all  variables  known 
to  the  Invoking  block. 


PR(X;ESS  processname: 


END  processname: 
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I 

i 

_ _ _  .  _  . j 


Invocation  of  Internal  Blocks 


PERFORM  processname; 


Nomenclature  of  Internal  Blocka 

A  TASK  or  ROUTINE  might  be  decomposed  Into  processes  as  follows: 


Processes  frequently  Invoke  external  blocks  (TASKs  and  ROUTINES) 


Logic  Document  Organization 


When  pseudocode  Is  presented  In  formal  logic  documents,  each 
chapter  Is  typically  devoted  to  defining  a  single  task«  Within 
a  task  definition,  the  blocks  of  pseudocode  appear  In  a  standard 
sequence: 

.  The  task's  main  logic; 

.  First-level  processes.  In  order  of  Invocation; 

.  Lower-level  processes.  In  alphabetical  order. 

C.3  Data  Types 

Variables 

Variables  are  declared  at  the  beginning  of  a  block  In  the  format 
shown  below: 


BIT  bltname; 

BITS  strlngname; 
CHR  strlngname; 
FIX?  bltname; 

FLT  name; 

INT  name; 

PTR  name; 


<slngle  logical  blt> 
<blt  strlng> 

<character  strlng> 

< synonym  for  BIT> 

< floating  point  number> 
<lnteger> 

<polnter> 


The  precision  of  numeric  variables  and  the  length  of  strings  are 
Implementation-dependent,  although  comnents  on  the  declaration 
may  be  used  to  Indicate  specific  requirements. 

Arrays  are  declared  by  means  of  subscripts: 


INT  Z(»1ES(4); 


<four-element  array> 


Z  uses  PL/I  syntax  for  pointer  qualification.  Thus, 
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I 


P-*X 


means  "the  copy  of  X  pointed  to  by  P." 
Constants 


Constants  In  ^  are  variables  that  are  assigned  a  value  when  they 
are  declared  and  keep  that  value  forever.  By  convention, 
constant  names  are  preceded  by  dollar  signs  In  ^  to  remind  the 
reader  that  they  are  special. 


FIT  JFTPERNM  -  6076.115; 

INT  $TL  ■  2;  <Turn  Left> 


On  occasion,  the  constant  is  shown  without  a  corresponding 
value.  This  convention  indicates  that  a  constant  Is  required 
but  that  Its  value  may  be  anything  the  system  Implementor 
chooses. 


Built-In  Constants 


Strictly  speaking,  the  only  hard  constants  permitted  In  code  are 
zero  and  one.  ^  recognizes  the  logical  constants  $TRUE  and 
$FALSE.  Two  special  statements  are  provided  to  set  and  clear 
bits : 


SET  bltname;  < bltname  "  ItRUE  ^ 

CLEAR  bltname;  < bltname  ■  $FALSE  > 


The  built-in  constant  iNULL  defines  a  null  pointer. 
Data  Structures 


E  provides  a  mechanism  for  grouping  related  variables  Into  data 
structures: 
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STRUCTURE  structurename 
GROUP  groupname 

FLT  varlablename 


ENDSTRUCTURE ; 


An  arbitrary  number  of  groups  may  be  defined.  The  keyword  LIKE 
may  be  used  to  Indicate  that  a  group  Is  identical  to  another 
group  or  a  structure  Identical  to  another  structure. 

When  a  variable  that  has  been  declared  Inside  a  data  structure 
Is  used  In  code,  It  must  be  qualified  with  the  name  of  the 
structure  (and  the  name  of  the  group.  If  needed  to  resolve 
ambiguity) : 


SVECT.X  =  PREC.ctl  thresh. ALT; 


When  groups  are  manipulated  as  a  unit,  the  GROUP  keyword  may  be 
Included  as  an  aid  to  the  reader: 


CALL  COMPUTE 

I  INOUT  (GROUP  SVECT. radar  reports); 

I 

1 


Expressions 

E  assumes  the  existence  of  the  usual  repertoire  of  bullt-ln 
functions  (ABS,  SIN,  SIGN,...).  Within  logical  expressions, 
logical  operators  are  of  the  form  LT,  GE,  and  so  on. 

C.4  Flow-of-Control  Constructs 

^  uses  a  set  of  f low-of-control  constructs  that  Incorporates 
structured  programming  principles.  Readers  familiar  with  other 
pseudolanguages  are  once  again  reminded  that  Indentation  counts. 


:( 
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IF-THEN-ELSE 


This  Is  the  usual  conditional.  The  ELSE  clause  Is  optional  (but 
recoomended  In  complex  statements).  Since  readers  will 
presumably  be  familiar  with  the  syntax  of  this  construct,  the 
example  below  Is  meant  to  emphasize  the  effects  of  indentation. 


This  Is  the  multiple-choice  conditional  (like  SELECT-CASE  in 
other  languages).  The  conditions  are  mutually  exclusive.  If 
all  the  logical  tests  fall,  the  optional  OTHERWISE  clause  is 
executed. 
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IF  (condl) 


Cl 


SI 


THEM  al; 
ELSEIF  (cond2) 
THEN  a2: 


a  «  a 


f OTHERWISE  an;] 


REPEAT-WHILE 

This  Is  the  first  of  three  looping  eonatrueta>  Note  that  the 
logical  test  takes  place  at  the  top  of  Che  loop,  so  that  tha 
loop  may  never  be  executed* 


REPEAT-UNTIL 

This  construct  la  the  complement  of  RBPBAT-WHILEi  the  logical 
test  Is  performed  at  tha  and  of  the  loop  and  tha  loop  continues 
while  the  condition  Is  not  true.  The  loop  body  Is  always 
executed  at  least  ones. 
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REPEAT  UNTIL  (condl); 


LOOP-EXITIF-ENDLOOP 


This  construct  provides  a  good  general-purpose  looping  mechanism. 


In  some  cases,  low-level  operations  within  the  three  looping 
constructs  (such  as  obtaining  the  next  element  In  a  linked  list) 
will  be  omitted  for  brevity. 
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